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Zur Axiomatik der linearen Abhdngigkeit, /// (Schluss). 


Von Takeo Nakasawa 

(Eingegangen am 20 Juli, 1936) 


S 1 . Einleitung. 

In meinen früheren Arbeiten^*^ habe ich eine Méthode hergestellt 
und gezeigt, dass sich dieselbe für die Untersuchungen der linearen 
Abhàngigkeit im projektiven Raumes mit Erfolg verwenden làsst. Die 
betrachtete Méthode gehôrt zu einer algebraischen Symbolenrechnung, 
bei welcher sogar die einzige Relation d. h. “ gelten ” (natürlich auch die 
Verneinung '‘nicht gelten'') für gewisse Reihen der Elementen aufge- 
pragt wird. Diese Rechnung habe ich deshalb nach G. Thomson einen 
ZgJdenkalkül^'^^ genannt. 

In der vorliegenden Schrift handelt es sich 

1. um den vollstandigen Aufbau der projektiven Geometrie, indem die 
am Anfang meiner Arbeit aufgezahlten Rechnungsprinzipien^^^ als 
raumliche Axiome eines geometrischen Raumes gedeutet werden, 
und 

2. um einige Anwendungen zum allgemeinen linearen Raum sowie Ver- 
gleichungen mit den verwandten Arbeiten von Herren G. Birkhoff 
und H. Whitney, und 

3. um einen Unabhangigkeitsbev^eis der dort angenommenen Axiomen- 
gruppe. 

(1) T. Nakasawa, Zur Axiomatik der lineareu. Ahhimgiijkeit. ['\ S'cience 
Reports of the Tokyo Bunrika Daigaku, Sec. A, Vol. 2, No. 43, (235-256); //, ibid., 
Sec. A, Vol. 3, No. 51, (46-69). Wegen der Bequemlichkeit bezeichnen wir diese 
zwei Arbeiten bzw. kurz mit Al und A2. 

(2) Das Wort und die Idee des Zyklenkalküls geht wobl zum G. Thomsenschen 
Buch, ‘‘ Griindlagen der Elementar geometrie ", (Leipzig 1933) zurück. Unter Einfluss 
seiner Idee habe ich meine axiomatische Untersuchung der linearen Abhàngigkeit 
angefangen. 

(3) Vgl. S. 236 in Al, sowie S. 46 in A2 ! 
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Schreibt man nun für 8 Punkte ai, a 2 ,***» a« des klassischen 
n-dimensionalen projektiven Raumes<^^ ai-- a8 = 0 (gewohnlich in 
kurzen Zeichen ai •••a,), bzw. ai***a«4=0, je nachdem sie linear ab- 
hàngig oder linear unabhângig sind, so gelten bekanntlich die folgenden 
Relationen^®^ ; 

a 4- 0 , aa . 

2^ * ai'- üsX, (s ^2). 

3^ ai • •• ai ••• > a, ••• ai i >. 2) . 

4^ xai-a^, ai-' a^y ^ a\'- as oder a:rai ••• a«_i?y , (8>1). 

5^ ai • • • asxy Ez , ai -' asZ , xyz , (s ^ 2) . 

Umgekehrt, wenn man diese fünf Sâtze allein als Rechnungsprin- 
zipien eines logischen Kalküls für den Elementen ai , 02 , , a* , einer 

abstrakten Menge 'ü aufnimmt, dann lassen sich auf Grund der Axiome 
bis 4^ fast aile Eigenschaften der linearen Abhàngigkeit herleiten, 
welche keine Existenzaussage enthalten. Wenn man ferner das letzte 
Axiom 5^^ dazu adjungiert, dann làsst sich der Dnalitdtssatz des linearen 
Raumes 


Rang ( A ^ J5) -f Rang B) == Rang A 4- Rang 

beweisen, und sodann werden fast aile Sàtze des projektiven Raumes 
beweisbar. Die Einzelheiten darüber habe ich bereits in meiner Arbeiten 
Al, A2 ausführlich betrachtet. 

In der vorliegenden Schrift will ich die Unterschied klar herzustellen 
versuchen, welche Sàtze der projektiven Géométrie aus den Axiomen 
1^-5® herleitbar sind und welche nicht. Dafür scheint es mir zweckmàssig 
das betrachtete Axiomensystem mit dem Veblen-Youngschen^’^^ zu 

vergleichen, da ich das letztere für eines der vollstàndigen und vorbild- 
lichen Système halte. 

(4) Vgl. Z. B. Eugenio Bertini, ** Einführung in die projektive Geometrie mehr- 
dimensionaler Rànme'\ Wien, 1906, (1-23) î 

(6) Betreffs der hier benutzten Bezeichnungen vergleiche S. 236 in Al oder S. 
46 in A2 ! 

(6) Satz 29 auf S. 48 in A2. 

(7) O. Veblen and J. W. Young, “ Projective geometry, r\ Boston, 1910, (1-30). 

[Sc. Rep. T.B.D. Sec. A. 
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§ 2. Die Vergleichung mît dem Veblen, Youngschen System. 

Définition: Esseî ai, 02 , ••• , On n linear unabhângige Elemente 
d. h. ai ••• On 4= 0. Die Menge der allen Elementen x von derart, dass 
ai ••• ünX == 0 sind, nennen wir den von ai , a 2 , erzeugten linearen 

Raum in 53 vom Range w, in Zeichen !:)r(ai ••• a„), und den Zyklus ai On 
nennen wir die Basis des ^”(ai*“aj. Insbesondere nennen wir den 
linearen Raum vom Range 1 bzw. 2 den Punkt bzw. die Gerade, 

Dann best'ehen die folgenden Sâtze. 

(i) Zwei Punkte ^(h) stimmen dann und nur dann ein, wenn 

ab = 0. 

(ii) Drei Punkte 9{(a), ^11(6), 9l(c) liegen dann und nur dann auf 
einer einzigen Gerade, wenn abc — 0. 

(iii) Zwei disjunkte Punkte 3î(6) bestimmen eine einzige 

Gerade ^(a6). 

(iv) Zwei auf einer Gerade 3i(a6) liegende disjunkte Punkte 
My) bestimmen dieselbe Gerade, d. h. ^H(a6) = 

Die Beweise derselben finden sich im noch erweiterten Sinne bereits 
in Al. 

(v) Wenn ^M(a), 9î(6), 9î(c) nicht auf einer Gerade liegen, und 9Ud) 
auf der Gerade 91 (6c) liegt, und 9î(e) auf der Gerade 9î(ac) liegt, und 
noch 9î(d) -H 9î(e) ist, so existiert mindestens ein Durchschnittpunkt 

von 9Ua6) und 9î(de)- 

Beweis : Nach der Voraussetzung und nach (i), (ii) folgt, dass 
abc =4= 0, bcd = 0, ace — 0, und de H 0. 

abc 4= 0 , 1 abc + 0,1 

bcd , ; - abcd , \ —*abde-^Ef, abf , def, 

ace J abce J 

Da ab + 0, de 4= 0, abf = 0, und def = 0 sind, so ist der Punkt 9î(/) 

der Durchschnitt der Geraden 9î(a6) und 9{(de), w. z. b. w. 

(vi) Es seien 9i(ai *•* au) ein linearer Raum vom Range fcund 9l(uA:fi) 
ein nicht darin liegender Punkt. So stimmen der linearen Raum 
9t(ai ••• vom Range /c + l ein mit der Menge S 31(aA-+ix), welche aus 

X 

allen durch Verbindung des festen Punktes 9l(aAti) mit irgendeinem 
Punkt 9î(x) von 91(ai ••• a^) entstehenden Geraden 91(ajfc^.x) besteht. 

Bewes : Sei 91(2/) ein beliebiger in S5H(a;fc,ix) liegender Punkt, 
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so folgt, ai---akX, æa*»!?/ cti ••• 91(ai ••• a*+i) 9 iHO/) . 

^SH(a*,ia;) ; îH(ai o*+i) . 

X 

Sei "My) ein beliebiger in ;Tl(ai ••• a^+i) liegender Punkt, so folgt, 

ar--aic*\y ‘Ex, ai---akX, ak^xvx . 

Ex, i1î(ai '-ai)3iU(x) , 9î(a*ti»!) . 

S31(a*,ia:) ;K(ai ••• at.i) . 

X 

Durch Vergleichung der beiden ergibt sich sodann 
;^9î(a/t,i.r) = 9î(ai---a/fc,i) , w. z. b. w. 

X 

(vii) Bezeichnet man drei auf einer Gerade liegende Punkte als 
eine Klasse von Punkten, so zerfâllt '^8 in eine Anzahl von Klassen von 
Elementen^^^ die untereinander keine gemeinsame Elemente besitzen 
Sei *'4>v eine solche Klasse von Elementen, so ist auch ein 
und zerfâllt in die direkte Summe von Dann 

existieren mindestens drei Punkte auf jeder Gerade von 

Der wesentliche Inhalt diesesSatzes findet sich bereits in A2, §5, SS. 
63-69. 

Das Veblen-Youngsche Axiom ist folgendes^^^^ : 

By a projective gcometry is meant a set of éléments which, for suggestiveness, 
are called points subject to the following four conditions : 

I. If yl and B are distinct points, there is one and only one line that contains 
A and B. 

II. If A, B, C are non-collinear points and if a line l contains a point D of 
the line (BC) and a point LJ of the line {AC)y where /> and LJ are distinct points, 
then the line l contains a point L^ of the line {AB). 

III. There are at least three points on every line. 

IV. A /c-space is defined by the following inductive définition. A point is a 

1-space. If Aj , ••• , Aic\\ are points not ail in the same /r-space, the set of 

ail points collinear with the point Ak\ \ and any point of the /c-space {A^A<i'“ AjJ) 
is the (A"M)-space (AjAs •• Ak n). Thus a line is a 2-space, and a plane is a 3-spece, 
and 80 on. 

(8) Zusatz 2 zum Satz 24 auf S. 262 in Al. 

(9) Satz 63 sowie Zusatz auf S. 63 in A2. 

(10) Définition VI auf S. 47, sowie Satz 73 auf S. 69 in A2. 

(11) Satz 71, Zusatz, Satz 72, und Zusatz 1 auf SS. 67-68 in A2. 

(12) heisst der ip-Raum. Vgl. Définition XII auf S. 63 in A2 ! 

(13) O. Veblen and W. H. Bussy^ ** Finite projective gcom€tries'\ Trans. Amer. 
Math. Soc., Vol. 7, 1906, (241 242). 
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Durch Vergleichung dieses Axiomensystems mit den oben bewiesenen 
Satzen sehen wir.offenbar, dass unsere Sâtze (iii), (iv) zu I, (v) zu II, und 
(vi) zu IV inhaltlich entsprechen. Das Axiom III gilt aber nicht immer 
im i^ 2 -Raum, da ein w-SimpIex^*^^ sich als ein 4^2-Raum auffassen lasst. 
Jedoch besteht dasselbe eben im '*|>-Raum, folglich auch im linearen 
Primraum^'^^ 

Also nach (vii) kann man folgendermassen behaupten. 

Satz 74. Jpder Idsst sich bis anf die Anordming der 

Faktoren avf die exnzige Weise in die direkie Summe voji projektiven 
Rduvicn zerlegen. Jeder '']>~Ranm oder jeder lineave Primraxim ist 
ein projektiver Rmm. 

Dem obigen Veblen-Youngschen Axiomensystem, welches eine Défi- 
nition des, sozusagen, dimensionsfreien projektiven Raumes ist, wird 
gewohnlich das folgende Dimensionsaxiom hinzugefügt. 

V. There is a iinite upper bound to the dimensions of the spaces. Let n bo 
the upper bound, our set of points is called an «-dimensional projective space. 

Dann besteht der folgende Satz. 

Satz 75. Jeder lineare Primraxim vom Range n ist ein n-dinren- 
sionaler projektiver Raiini. Jeder lineare Ranm lasst sich bis anf die 
Anordnung der Faktoren auf die einzige Weise in die endliche direkte 
Summe von projektiven Rdumen von endlichen Dimensioneyi zerlegen^^^"\ 

S 3. Anwendungen und verwandte Arbeiten. 

1. Die Anwendung zum allgemeinen linearen Raum^^^^ und Hil- 
bertschen Raum^^^\ 

Die Abelsche Gruppe 5)1 mit den linksseitigen Operatoren der reellen 
Zahlen (oder mit dem allgemeinen abstrakten Kôrper) heisst den allge- 

(14) Unter ein ?i-simplex verstehen wir die Menge von n Elemcnten, in deren 
die Gelten-Rdation folgendermassen defmiert ist; d. h., der Zyklus, der mehr als 
zwei dieselbe Elementen enthâlt, setzen wir -= 0, sonst =4= 0. 

(16) Définition VIII auf S. 62, sowie Zusatz 1 zum Satz 72 auf S. 68 in A2. 

(16) Satz 62 auf S. 62, sowie Satz 67 auf S. 60 in A2. 

(17) Vgl. z.B. S. Banach, “ Théorie des opérations linéaires, Warszawa, 1932 
Kap. II! 

(18) D. Hilbert, **Grundzüge einer allgemeinen Théorie der linearen Integrul- 
gleichungen'\ 4. Mitteilung, Gôttingen Nachrichten, 1906, (SS, 167-227). 

Vol. 3, No. 66.] 
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meinenlinearen Es seien nun Xi, •••, je s von Null verschiedene 

Elemente von Wenn es s reelle Zahlen «i,-**, gibt, die nicht 
sâmtlich gleich Null sind, und für die gilt: aiXi+ ••• = 0 (d, h. 

xi, •••, vektorabhângig !), bezeichnen wir dies mit xi = 0, und sonst 
Dann werden die fünf Axiome des %-Raum offenbar 
im 3Î erfüllt. Folglich ist folgendes zu behaupten : 

Die Menge der allen von Null verschiedenen Elemente des allge- 
meinen linearen Raums ist ein '^ 2 -Raum in Bezug auf die oben erkldrte 
lineare Abhàngigkeit, 

Wenn man ferner die Bedingung ^ ai = 0 zur obigen Définition der 

i 

linearen Abhàngigkeit hinzufügt (d. h. xi, ••• , punktabhângig î), so 
sind die vier Axiome des 3îi-Raums offenbar im erfüllt. Also kann 
man behaupten : 

Der allgemeine Imeare Raum ist ein "^i^Raum in Bezug auf die 
solchermasse definierte Abhàngigkeit. 

Da es bei den beiden Definitionen der linearen Abhàngigkeit mindes- 
tens drei Punkte auf jeder Gerade gibt, so ist der allgemeine lineare 
Raum ein ^-Raum. Der Hilbertsche Raum ist bekanntlich ein Sonder- 
fall des allgemeinen linearen Raumes, daher ist unser Zyklenkalkül 
auch dazu anzuwenden. 

2. Die Anwendung zur *'Lattice**-l!\\eone^'^^\ Boolschen AIgebra^2^^ 
und Verhdndentheorié^K 

Wir denken uns ein solches “Lattice welches kommutativ, 
assoziativ, reduktiv^^^ und schwach distributiv^^^^ ist, und noch dem 


(19) S. Banach, ** Sur les opérations dans les ensembles abtraits et leur appli- 
cation aiix équations intégrales Fund. Math., 3 , (1922), S. 135. 

A. Tychonoflf, Ein Fixpunktsatz'\ Math. Ann., 111 , (1935), S. 767. 

(20) G. Birkhoff, “ O/i the combination of subalgebras”^ Proc, of the Cam. 
Phil. Soc., 29 , 1933, (441-464), sowie Applications of lattice algebra*\ ibid., 30 , 
1934, (115-122). 

(21) E. V. Huntington, “ Set of independent postulâtes for the algebra of logic 
Trans. of the Amer. Math. Soc., Vol. 5, 1904, (288-290). 

G. Bergmann, ** Zur Axiomatik der Elementargeonietrie'\ Monat. für 
Math. und. Phys., 36, 1929, (269-290). 

(22) Fritz Klein, Zur Théorie der abstrakten Verknüpfungen*\ Math. Ann., 
105 , 1931, (308-323), sowie Über einen Zerlegungssatz in der Théorie der abstrakten 
Verknüpfu7igen'\ Math. Ann., 106 , 1932, (114-130). 

(23) d. h. a r\{a\j b) — a\u {a r\b) ^ a für beliebige a, 6 . L4 auf S. 743 in G. 
Birkhoff, ** Combinatorial relations in projective geo7netries*\ Ann. of Math., Vol. 
36, 1935, (743-748). Wegen der Bequemlichkeit bezeichnen wir diese Arbeit kurz 
mit “G. Birkhoff C”. 

(24) d. h. (a c) {6 (a c)) - ((a O c) '^b) {a r\ c) für beliebige a, 6, c. 

L6 auf S. 442 in G. Birkhoff, “On the structure of abstract algebras”, Proc, of the 
Cam. Phil. Soc., 31 , 1935, (433-464). ' 
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Vielfachenkettensatz^^^ genügf^^ Dies ist nàmlich nach G. Birkhoff 
sogenanntes ** modular Lattice*\ dessert Elemente lauter von endlichen 
Dimensionen sind^^K Die Menge der allen ein-dimensionalen Elemente, 
nâmlich der allen Punkte von C, bezeichnen wir mit L, und s Punkte 
Cil f ••• , as derselben bezeichnen wir mit ai ••• a* 4=0 bzw. ai ••• a^ = 0, je 
nachdem, dim ( ai ••• as) = 8 Oder dim(aiv^ a»)<s ist. So 
bestehen offenbar die fünf Axiome des ^^^ 2 -Raums in L. Daher gilt ; 

Die Punktmenge von jedem '' modular Lattice'\ das dem VieU 
fachenkettensatz genügt, ist ein i^ 2 -/?aam von endlichen Dimensionen. 

Es sei hier bemerkt, dass in L aus ai 4= «2 ctia 2 4 0 folgt, und dem- 
nach besteht der Punkt !Jî(a) aus einem einzigen Elément a. Setzt man 
nun noch das Gesetz des Komplements^^®^ in C voraus, so lâsst sich jedes 
n-dimensionale Elément a als a = ai ••• a^i bezüglich der 7i treffenden 
Punkte ai , ••• , darstellen^2^\ also kann man folgendermassen be- 
haupten ; 

Die Punktmenge von jedem “ com/plemented modular Lattice das 
dem Vie! fachenkettensatz genUgty ist ein '^ 2 ~Paum von endlichen Dimen- 
sionen, und jedes Elément von Lattice entspricht eineindentig zu einem 
linearen Raum von ^ 2 -Raum. 

Setzt man das distributive Gesetz ar^ (6v^ c) = (a r^6)v^ (a an die 
Stelle des schwachen distributiven Gesetzes in “ complemented modular 
Lattice’', so ergibt sich die Boolsche Algebra; also ist jede Boolsche 
Algebra, die dem Vielfachenkettensatz genügt, auch selbstverstàndlich 
ein 932-Raum. Da in der Boolschen Algebra konnen keine drei Punkte 
auf einer Gerade liegen, so zerfâllt die Boolsche Algebra in die direkte 
Summe von endlichen Punkten ; infolgedessen wird sie endlich. Es ist 
ohne weiteres einzusehen, dass sich der von Herrn F. Klein betrachtete 
sog. Verband auch als ein Lattice auffassen làsst. 


(26) d. i. in jeder Keihe der Produkte «i , ai , a, ' a^ ^ ih, ... irgend zwei 
Absâtze je gleich sind. Lj auf S. 801 in G. Birkhoff, ** Abstract linear dependence 
and lattices*\ Amer. Journ. of Math., Vol. 57 , 1935, (800-804). 

(26) Das Gesetz des Komplements ist hier nicht immer notwendig. 

(27) S. 745 in G. Birkhoff C. 

(28) Gesetz des Komplements : Fur jedes Elément a gibt es wenigstens ein 
Elément nâmlich “ Komplemenf a' derart, dass a^a^r^x = und a\^‘a^'^x = 

fur jedes x sind. Vgl. L7 auf S. 743 in G. Birkhoff C ! 

(29) S. 746 in G. Birkhoff C. 

(30) S. 705 in M. H. Stone, Postulâtes for Booleun algehraa and gemralized 
Boolean algebras ”, Amer. Journ. of Math., Vol. 57 , 1936, (703-732). 

Vol. 3, No. 65.] 
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3. Die Beziehung zur H. Whitneyschen Matroidentheorie^^^^ 

Es seien M ein ®i-Raum<^ 2 ) yo^ endlichen vielen Elementen , é> 2 , , 

en,f und N seine Teilmenge. Sodann bestehen natürlich die folgende 
Sâtze. 

Ri Rang "ùl = 0^*^^ 

R 2 Rang (N+é) = Rang N+k , wo k = 1 oder 0 ist. 

Rs Rang (AT+ei) = Rang {N +€ 2 ) = Rang N 

- Rang (A^ + €1 + 62 ) = Rang N . 

Umgekehrt legt man diese drei Sàtze der abstrakten aus f’i , € 2 , , 

fn bestehenden Menge M als Axiome zugrunde, und schreibt man 
Cl ••• Cn — 0 bzw. Cl ••• hO, je nachdem Rang (ci ••• ej) <s oder Rang 
(cj ••• c«) = s ist, so wird M auch ein î^M-Raum. Diese Ri , R 2 , und Rs 
sind in der Tat die Axiome des H. Whitneyschen sogenannten Matroid^^^^ 
also kann man folgendermassen behaupten ; 

Jeder endliche l^i-Raiim ist ein Mairoidy nnd umgekehrt, 

4. Die Unabhangigkeit des Axiomensystems, 

In diesem Paragraphen soîl nun ein Axiomensystem, das zum 1°, 
5^-Axiom àquivalent und gleichzeitig untereinander unabhàngig ist, 
hergestellt werden. Zuerst sind die folgenden sieben Eigenschaften aus 
dem P, 5^-Axiom leicht herzuleiten. 

1* a 10. 

2* aha, 

3* ac, bc - ab. 

4* abc, abd - ab oder bcd, 

5* abcd ^ acbd, 

6* ai-^UsZ, zbibi ^ ai ••• , s :1. 

7^' ai ••• asb\b 2 Ez , ai a^z , zbibz , s ^ 1 . 

(31) H. Whitney, “On the abstract properties of linear dependence", Amer. 
Journ. of Math., Vol. 57, 1936, (609-633). 

S. Maclane, “ Some interprétations of abstract linear dependence in ternis 
0 / projective geonietry'*, Amer. Journ. of Math., Vol. 58, 1936, (236-240). 

(32) S. 236 in Al. 

(33) 'ùi bedeutet die leere Menge. 

(34) S. 610 in der obigen H. Whitneyschen Arbeit. 
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Um die Âquivalenz der beiden Axiomensysteme zu zeigen, wollen - 
wir behaupten ; 

(1) Es gilt aa für jedes a. 

Beweis : aaa 

az , zaa 

az, az, -aa , w. z. b. w. 

(2) ah ^ba, 

Beweis : hb , ah - ba , w. z, b. w. 


(3) 


Es gilt baa für beliebige a, b. 

Beweis : aba , ] , 

- — -> baa , 
aba 1 1 


ab 

ha , aaa — 


baa , 


(4) 


Es gilt aab für beliebige a, 6. 

Beweis: baa,] 

M, ) 


ha 

ah , bah - aab , 


(5) abc » bac . 

Beweis : aba , 
abc 



bac , 


ab 

ba , aac - - bac , 


(d) abc bca . 

Beweis: abc,\^^^^ 
aba f I 


ab 

ba , aca bca , 


w. z. b. w. 


w. z. b. w. 


w. z. b. w. 


w. z. b. w. 
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(7) 

ai • • • tta 

^ ai * * * a® X 

für jedes x, s^2. 


Beweis 

: ai • • • Oa 




ai-*-a«, aattaX 



ai * * • a* X f 

w. Z. b. w. 

(8) 

ai • * * arn » zhi ' * • hfi ^ ai * • • a»» 6i • • * 6n » 1 ^ 2 • 


Beweis : 

(Vollstândige 

Induktion in Bezug auf n) 



ai---amZy zbi 

-bn 



ai--amZy zbi- 

• * bfi _2 Zi y Zi b<fi—i bn 



Oïl • • * a^n bl ’ ‘ ‘ bn~ 

-2^1 > Zibfi—i bfi 



ai • • * a/n b\**' bfi 

y w. Z. b. w. 

(9) 


ai^**amZy zbi---bnf w>2. 


Beweis : 

(Vollstândige 

Induktion in Bezug auf 7i) 



ai • ambi •“ bn 




cti ••• ambi ••• 6n- 

-2^1 » Zibn—ibn 



ai-'^ümZ, zbi' 

• • bn—2 Z\ y Zi bfi—i bfi 



ai--amZy zbi- 

••bny W. Z. b. w. 

(10) 

ai ••• a» 

• 

• • • rta ai • * * ai 

‘••aa, s = 4, 4 >^^2 , 


Beweis 

: abcd 

abcd abcd 



abz , zcd 

bacd badc 



baz , 

bcad bdac 



ftacd , 

cbad y dbca-y w. z. b. w. 

(11) 

ai * * * a^ 

•” aa — ► ai • • • ai 

•••a*, sl>.5, s^i'^2. 


Beweis : 

(Vollstândige 

Induktion in Bezug auf s) 


( i ) ^ ^ s — 2 . 


Q/l * ' ' CLi * * * Q>g 

ai -- üi-- aa-.2Z y zag-iag 
0/% * * * * * * Cl/a~2^ t ^^9 -1 Cta 

ai ••• ai ••• tta , w. Z. b. w. 
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(ii) i = s ~ 1 


(iii) -1 = 8 


0/1 *** Os -sOg—2(t8~.\Clg 
Os — 2 * * * Os — 3 Ol Ctg — l Os 
Of^2 ’** OssZ f ZCtiOg—i Q's 


Os^2 * ’ ’ Og^Z f ZOs—lOiCtg 
Og — 2 * * * Og — 3 ^ 8 — 1 0\ 0/g 
Og^i • • • aa-sas-20iOs , 


Os^.2 '•* Og-^Z , ZOgOs^^iOi 
Oa~2 “* Og—sOsOs—iOi 
Og • * * Og-^ 0/8—2 08—] O] f 


(12) abxi-^Xntf 

oby 



w. Z. b. w. 

od. bxi‘Xmyf 


m ^ 1 . 


Beweis : abxi • • • a?m , 1 
aby I 

Obz, ZXi-‘Xnif\ 

aby I 

(ab od. bzy), zxi---Xrn 

ab od. (byz, zxi--Xm) 

ab od. bxi---Xmyf w. z. b. w. 


(1 3) 0 \ * ‘ * a g Xi * * * X/n t 

Ol ••• Ogy 


^ 0 \ * * * Og od . 02 * * * Og X\ * * * y t 

8^2, m > 1 . 


Beweis : (Vollstandige Induktion in Bezug auf s) 


‘ ’ * Og Xi • * • Xffi f ) 

ai---a,y I 


Ol • * • Og Xi • • * Xm f I 
Ol ••• Og-iz, zogiy 1 


.*. (ai*--a,_i od. 02 -’ OgXi-- Xmz) i zogy 

Oi-’Os-i od. {oz’- OgXi-- XmZ , zOgy) 

Oi- ag-i od. OgZ od. Oz-* agXi-’ XmV 
Oi-’Og-i od. (o\*-ag-iZ, zog) od. Oz*- OgXi^- Xn,y 
• • Ol • • * Og—i od . Ol ’ * ‘ Og od • Oz * * * Og Xi * • • Xm y 
.*. Oi-’Og od. Oz-- OgXi-- Xmy > w. Z. b. w. 
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T. Nakasawa : 


Folglich gilt ; 

Satz 76. Das 1*, 7"^'-Axiom und P, 5^-Axiom sind miteinander 
(iquivalent. 

Wir wollen nun die Unabhàngigkeit des 1*, 7''''-Axiomensystems 
zeigen. 

(1) 1* ist von übrigen Axiomen unabhàngig. 

Beweis : Dafür brauchen wir uns nur eine aus einzigen Elément 
bestehende Menge zu denken, indem wir allen Zyklen als = 0 setzen. 

(2) 2* ist von übrigen unabhàngig. 

Beweis : Dafür brauchen wir uns nur eine aus einzigen Elemente 
bestehende Menge zu denken, indem wir dann allen Zyklen als “ 4^0 
setzen. 

(3) 3* ist von übrigen unabhàngig. 

Beweis : Wir denken uns eine aus zwei Elementen a, b bestehende 
Menge, und deuten dann die Abhàngigkeit der Zyklen folgendermassen : 


Anzahl der Elemente des Zyklus 



Festsetzung der Abhàngigkeit 
des Zyklus 


4=0 


ah 4= 0 
sonst, 0 


- 0 


(4) 4''‘ ist von übrigen unabhàngig. 

Beweis : Um ein konkretes Model zu geben denken wir uns eine aus 
drei Elementen a, b, c bestehende Menge, und definieren dann die 
Abhàngigkeit der Zyklen durch die folgende Festsetzung : 


Anzahl der Elemente des Zyklus 

1 2 

3 

Festsetzung der Abhàngigkeit 

A 4= 0 

4= 0 

abc 4= 0 

des Zyklus 

/?- 0 

sonst, - 0 


wobei : 

A : der aus lauter verschiedenen Elementen bestehende Zyklus 
und 

B : der mindestens ein Paar von denselben Elementen enthaltende 
Zyklus. 
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(6) 5* ist von übrigen unabhângig. 

Beweis: Als ein konkretes Model denken wir uns eine aus fünf 
Elementen a, b, c, d, e bestehende Menge, und definieren die Abhângig- 
keit der Zyklen durch folgende Festsetzung : 


Anzahl der Elemente 
des Zyklus 

j 1 

1 2 1 

1 3 

4 

5 4 


1 

1 


J5 = 0 


Festsetzung der 

A =H0 

' {abe) — 0 

(«) = 0 


Abhângigkeit 

des Zyklus 


= 0 

(cde) = 0 

((abKcd)) = 0 





sonst, =4= 0 

sonst, 4= 9 



wobei : 

A : der aus lauter verschiedenen Elementen bestehende Zyklus, 

B : der mindestens ein Paar von denselben Elementen enthaltende 
Zyklus, 

{abe) : der in beliebiger Reihenfolge aus a, 6, e bestehende Zyklus, 
und dasselbe gilt für (cdé), 

(e) : der wenigstens einmal e enthaltende Zyklus, und 
((ab){cd)) : einer der abcd, bacd, abdc, und badc ist. 

(6) 6f ist von übrigen unabhàngig. 

Beweis : Als ein Model denken wir uns eine aus drei Elementen a, 
b, c bestehende Menge, indem wir die Abhângigkeit der Zyklen folgen- 
dermassen festsetzen : 


Anzahl der Elemente des Zyklus 

1 

2 

3 

4 4 

Festsetzung der Abhângigkeit 

des Zyklus 

4=0 

= 0 

1 

i 

aab 4= 0 

sonst, — Ü 

= 0 


(7) 6a, (s > 2) ist von übrigen unabhângig. 

Beweis : Wir betrachten eine aus einem einzigen Elément beste- 
hende Menge, inwelcher die Abhângigkeit der Zyklen folgendermassen 
definiert ist : 
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Allgemeine Restdtante'iühcoric bei Formen 
h om oge n er Variahlen rcihen . 

Von Tikara TÔYA. 

(Kingcgangcn am 10. 10. 1936.) 

In der letzten Arbeit^^^ habe ich die “ Resultantentheorie bei Formen 
in zwei Variablenreihen ” entwickelt. Es soll im folgenden die Théorie 
auf mehrere Variablenreihen ausRedehnt werden. Dabei seize ich die 
Théorie bei einer Variablenreihe, insbesondere die folprenden beiden 
Sàtze voraus'^^ 

Satz A, Fïiv ein System von Formen 

(1) F, , F, , . . . . , Fr 
in ei ner h o m oge n e n Var ia bien reih e 

( 2 ) Xi, X2, , 

mit unhestimmten Koeffizienten giht es ein Syste7n von Polynomen 

(3) Jj , J, , . . . . , J, 

in den Koeffizioiten von (/) allein derart, dass jedes Ji hoynogen in den 
Koeffizienten jeder einzelnen Form Fk ist nnd dass die Fomnen (/) fur 
spezielle Werte der Koeffizienten dann nnd nur dann eine nichttriviale 
gememsame Fhdlstelle habeny wenn aile Polynôme (3) gleiclizeitig versch- 
winden. 

Wir nennen (3) ein Residiantensystem von (1), und das von (3) 
erzeugte Polynomideal das Tragheitsideal von (1), und dessen Elementen 
die entsprechenden Traglieitsformen. 


(1) Science Reports of the Tokyo Bunrika Daigaku Section A, Vol. 3, No. 54. 

( 2 ) Vgl. B. L. van der Waerden, Moderne Algebra II, ^{^76 78. 
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Satz B. Ein Polynom T in den Koeffizienten der Formen Fi allein 
ist dann nnd nur dann eine Trdgheitsform derselben Formeny wenn es 
fur jedes u ein t mit der Eigenschaft 

xiT^O (F^y F2y Fr) 

giht, 

SI. 

Es seien 

(4) /i , /2 , fr 

r Formen in m homogenen Variablenreihen 

(Oî) Xi\ y Xi2 y . . . . , 

(t = 1, 2, . . . . , m) 

mit unbestimmten Koeffizienten ; fu haben den Grad oh in den Variablen 
(5,), wobei wir den Fall = ••• = — 0 ausschliessen. Wir 

fragen nach den Bedingungen für die Existent einer gemeinsamen in 
jeder einzelnen Variablenreihe nichttrivialen Nullstelle der F’ormen f bei 
speziellen Werten der Koeffizienten. 

Die notwendige und hinreichende Bedingung für die Existenz einer 
gemeinsamen nichttrivialen Nullstelle von (4), betrachtet als Funktionen 
von (5i), ist, nach Satz A, dass das Tràgheitsideal derselben Formen in 
bezug auf (5i) Nullideal ist. 

Es sei 

(6,) y 4^^ , . . . . , 4;^ 

ein Resultantensystem der Formen f in bezug auf die Variablenreihe 
(5i), so sieht man nach Satz A leicht ein, dass jedes homogen in den 
Koeffizienten jeder einzelnen Form f sowie in den Variablen jeder ein- 
zelnen Reihe (5,) (i = 2, 3, ••• , m) ist. 

Die notwendige und hinreichende Bedingung für die Existenz einer 
gemeinsamen nichttrivialen Nullstelle von (6i), betrachtet als Funktionen 
von (02), ist ebenfalls, dass das Tràgheitsideal derselben Polynomen in 
bezug auf (62) Nullideal ist. 


( 92 ) 


[Sc. Rep. T.B.D. Sec. A, 



hei Formen homogener Variablenreihen, 139 

Also ist diese Bedingung notwendig und hinreichend für die Existenz 
einer gemeinsamen nichttrivialen Nullstelle der Formen fi in den beiden 
Variablenreihen (5i) und (62). 

Es sei 

(62) jP, Jf 4^^ 

ein Resultantensystem der Formen (61) in bezug auf die Variablenreihe 
(62), so ist jedes homogen in den Koeffîzienten jeder einzelnen Form 
4^ sowie in den Variablen jeder einzelnen Reihe (5/) {i — 3, 4, ••• , ni). 

So fortfahrend erhàlt man schliesslich ein Resultantensystem 

i^m) , 4 "' , . . . . , 4:;!, 

wobei jedes Polynom = 1,2, ••• , r,„) homogen in den Koeffîzienten 

jeder einzelnen Form f ist ; und die letzteren Formen haben dann und 
nur dann eine nichttriviale gemeinsame Nullstelle in bezug auf samtliche 
Variablenreihen, wenn aile Polynôme (G,,*) gleichzeitig verschwinden. 

Das Polynomideal, erzeugt von den = 1, 2, •••, bezeichnen 

wir mit îl. 

Définition, Wir neyinen das Idéal 2 das Tràgheitsideal der Formen 
fl, » fr in bezug auf die Variablenreiheyi {5i) {i ~ U 2, ••• , w), 
und dessen Elernenten die entsprechendeyi Ty'agheitsforyneyi, 

Ein Polynom T in den Koeffîzienten der Formen f allein gehort, wie 
man nach Satz B leicht ersieht, dann und nur dann dem Idéal 2, wenn 
zu jedem (1^1 , V2 , •** , O ein (^1 , ( 2 , ••• , t,n) existiert, so dass 

x\\^ T - 0 (/i , / 2 , f) 

ausfallt. Somit ergibt sich der 

Satz 1, Die yiotwendige und hinreicheyide Bedingung dafür, dass 
fl, "',fr ^ine gemeinsame nichttyHviale Nidlstelle in den Variablenreiheyi 
(bi) (i = Ij 2, ••• , m) haben, besteht darin, dass das Tragheitsideal 2 
NuUideal ist. Dabei besteht 2 aus allen denjenigen Polgnomen T in 
den Koeffîzienten der Formen f allein, für die (7) gilt, 

Wir setzen nun 
Vol. 3. No 66.J 
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(4') 


Ist 


/, = .... +••••+ a, „ .... xl!^ 

= fi+a..,Xti'X2;,l . 


fr 


V = exXn'XiP 


x^^r +....+ e...x]l'xZ[ .... < 

= /r + . 


T(ai a,., ; ; Ci e.„) 

eine TràRheitsform dieser Formen, so folg*! aus (7) und (4') 


Tlaxy 


/r 

JCif, .... X, 


\m 

Tnn 




y? 


/y, “ri ,y.“rm 

.... tV.fjip 


HO, 


mithin, a-in, = ••• = = 1 eingesetzt, 

r(a, -[/f]: ....;«, -[/;]) = 0. 

Daraus folgt der 

Satz 2. Wenn fi, ^ fr eine von Null verschiedene Tragheitsform 
haben, so existiert eine algebraische Abhangigkeit zivischen den Formen 

[/f], [/?]. 


Diese Abhangigkeit bleibt bei jeder Spezialisierung der KoefRzienten 
von [A"] bestehen. 


§ 2 . 

Wir fragen in welchen Fàllen das Tràgheitsideal der allgemeinen 
Formen f Nullideal ist. 

Es seien 


( 8 .) 


xT 


X 


<^ki 
i2 f 




(i = 1 , 2 , ' m) 


( 94 ) 


ISc. Rep. T.B.D. Sec. A. 



hei Formen homogener Variahleyireihen, 


141 


m Reihen von Variablenpotenzen, wobei die m Exponenten au , 
aun nicht zugleich verschwinden. 

Es sei Qk eine in jeder Reihe von ( 8 a ) lineare homogène Form mit 
unbestimmten Koeffizienten. 

Wir betrachten l Formen 

( 9 ) Ok für A:— 1, 2, , l , 

wobei l — l'ni~ni + l ist, und beweisen den folgenden 

Satz 3. Das System (9) hat keine nichttriviale gemeinsavie Null- 
stelle in heziig auf m Variablenreihen (5,). 

Beweis. Es ist klar, dass dieser Satz im Fall ni = n 2 — = n,,^ = 1 

7)1 

gilt. Wir wenden hier den Induktionsschluss nach der Anzahl ru der 
gesamten Variablen an. 

Man darf ni %ni für i ~2, 3, , m voraussetzen. 

Hàtte nun das System (9) eine nichttriviale gemeinsame Nullstelle, 
so würde auch das Spezialsystem 


(lOi) 


(IO2) 


(J] — Xii ^2\ • • • • y 


fin, 




^71 1 77I. 

771 71 I » 


l2 , • * 7 {Jl 


eine haben. 

Aus (lOi) müssen in einer solchen Nullstelle mindestens ni Variablen 
Xi^(i = 1, 2, ••• , m; = 1, 2, ••• , ih) gleich Null sein. Man setze in 
(IO 2 ) genau ni Variablen davon gleich Null, so erhàlt man ein neues 
System : 


(9') 








(Zi = Z— ni) , 


das offenbar wiederum eine nichttriviale gemeinsame Nullstelle hat. 

Dieses System (9') besteht aber aus h — Z— ni Formen, die in bezug 

auf ^n» übrigbleibende Variablenpotenzen genau dieselbe Gestalt haben 
1-2 
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wie gu , d.h. (9') ist ein System wie (9) mit geringerer Variablenzahl, 
w.z.b.w. 

Satz Im Fall ist das Trdgheitsideal der allgemeinen 

Formen /i , , /r kein NullideaU 

Beweis. Es ist klar nach Satz 3. 

Wir bezeichnen mit die Menge der m ersten natürlichen Zahlen : 
1, 2, ••• , m, und mit 

{1) , {2; , , [m) , 

die sâmtlichen nicht leeren Teilmengen von 

Es seien gegeben in nicht négative ganze Zahlen einerseits : 

» i'Z * . . . . , Im 

und solche Zahlen zu jeder Teilmenge von 9JÎ andererseits : 

1 > » ^{ 2 } » ^^{m> » • 

Man setze 

und (/>.. = 1] , 

ri'c-'Di 

wobei 'Ji eine beliebige Teilmenge von 'lUi bedeutet. 

Dann besteht der 

Hilfssatz^^K Wenn zu gegebenen Zahlen U und solche nicht 
négative ganze Zahlen = 1, 2, ••• , m) existieren, welche den 

folgenden Bedingungen genvgen: 


(12) 

(13) 


' + -f 

< 0 falls i 6 ÿi 

= 0 falls 

^i}»: + + + ’Pm'^h ' 

(t = 1, 2 m) 


(3) Herr T. Nakasawa hat mir einen einfachen Beweis hierfür durch vollstândige 
Induktion nach der Summe mitgeteilt. 
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dann gelten fur aile ^ 'üî die Ungleichungen 
(14) (Ps^i ^ Lxjj ; 

und umgekehrt, 

Beweis. Erstens folgt die Ungleichung (14) aus (12) und (13) so : 




iey 




Zweitens seien die Ungleichungen (14) für aile "ùl fe '1)1^ erfüllt. Für 
eine Teilmenge {^} mit einem Elément sind die nach (12) unmittel- 
bar bestimmt, nàmlich so : 


Es sei nun eine Teilmenge von "'M mit mindestens zwei Elementen, 
für die fp<^ > 0 ist. 

Wir wollen ein Elément k aus auswàhlen so dass, wenn man 
statt bzw. in (11) bzw. '/% = 9',^-! ersetzt, die 

entsprechenden Ungleichungen (14) für das neue System immer noch 
bestehen. 

Ist dies moglich, so kann man durch mehrmalige Anwendungen 
desselben Verfahrens das System (11) zuletzt in solch ein System ver- 
wandeln : 

( 11 *) q)l2}^ » » '/ 4 { > 

wobei 0 ausfàllt, und hierfür entsprechend den 

Ungleichungen (14) 

(14*) 

bestehen. 

Bezeichnet man mit die Zahl, wievielmal man bis zum Ende des 
oben erwàhnten Verfahrens gebraucht hat, die zur festen Teilmenge *v> 
gehorige ^-Zahl um eins zu vermindern und zu einer festen Zahl k 
gehôrige ^-Zahl um eins zu vermehren. Dann gilt offenbar 

9{i) 9{i) i + » 
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somit ergibt sîch nach (14'^) die Ungleichung (13). 

Wir haben also nur zu zeigen, dass ein Elément k mit der oben 
genannten Eigenschaft in vorhanden ist. 

Für diejenige Teilmenge welche umfasst, bleibt die Un- 
gleichung (14) nach der oben erwàhnten Ersetzung bestehen, da in 
diesem Fall sowohl als auch in enthalten sind, und der Wert 
von (Ay, nicht àndert. 

Also braucht man nur diejenige Teilmenge von zu betrachten, 
welche nicht umfasst und ausserdem in der entsprechenden Un- 
gleichung (14) das Gleichheitszeichen gilt. Es bedeuten 

% , % , . . . . , 

aile solche Teilmengen von yjt, d.h. >> und (Ayi = Lsyi gelten. 

Es Ist genug zu zeigen, dass die Vereinigungsmenge aller dieser 
Mengen nicht .'d umfasst, so dass man ein Elément k von •'p ausserhalb 
derselben Vereinigungsmenge auswàhlen kann. 

Wir bezeichnen, für zwei beliebige Teilmengen Vl und ^3 von yjj, 
ihre Vereinigungsmenge bzw. Durchschnitt mit (?l, 43) bzw. [^l, 43] und 
noch die Summe , über aile diejenigen Teilmengen i£ von (^1, 43), die 
weder in noch in 43 enthalten sind, mit , d.h. 

^s)l ^ = ij • 

Dann zeigt man ohne Schwierigkeit die beiden folgenden Bezie- 
hungen : 

L% + = L(\>( , + L[\h , , 

4- 4- <Ps)[^ sy, = S)J) 4- . 

Setzt man hierin y( — "Jh und 4^ — 'dh ein, so erhâlt man wegen 

und (14) die Gleichungen 


aus 


Wenn nun die Menge (yji , ^(' 2 ) die •*p nicht umfasst, so erhalt man 
und _ 3,,) = _ 5,^) 


in âhnlicher Weise wie oben 
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, 9!,) , 3Î3 = 0 , <?( ^ = L(j;, , «R. , J?,) Und 

9f,] - 

usw. 

Wâre nun die Menge § zum ersten Mal in (9îi, 9iv) ent- 

halten, so würde wie oben die Gleichung folgen : 

9)v-l), 3iv = ® - 

wâhrend nach (%, und die Unglei- 

chung 

9iv-l). *v + 

besteht im Gegensatz zu der oberen Gleichung. 

Also kann keine Menge (9^i 9iv) die 'o umfassen, w. z. b. w* 

Es seien 

(^) (5/1, , (S/îo), (5/7 J 

ein beliebiges System von Variablenreihen aus den (5,) ; man setze 
hierfür 

U 

^ ~ s '^hi + 1 . 

t-i 

Dann gilt der 

Sa(z 5 {Hauptsatz 1). Die nohvendige und hinreichende Bedingung 
dofiir, dass das Tragheitsideal von r allgemeinen Formen 

(4) /,, .... , 

in ni homogène n Variablenreihen 

( 5 ) X\\ y Xi2 t . . . . > Xi)}^ 

(i = 1, 2, m) 

Nîdlideal ist^ besteht darin, dass fur jedes System von Variablenreihen 

(O (5/^,), (5/7,), .... , (5/7,) 

hochstens k—1 Formen aus H) nur von den Variablen aus dem System 
( * ) ahhângen. 
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Beweis. Wenn es für irgendein System ( * ) von Variablenreihen 
mehr als ^—1 nur von den Variablen derselben Reihen abhângigen 
Formen gibt, dann ist nach Satz 4 eine von Null verschiedene Tràgheits- 
form vorhanden, d.h. dass das Tràgheitsideal kein Nullideal ist. 
Zweitens sei die im Satz erwàhnte Bedingung erfüllt. 

Wir setzen 


(15) 


Ui — 1 = h 


und bezeichnen din Anzahl der Formen, die nur von den Variablen 
des Systems ( * ) abhàngen und zwar diese wirklich enthalten, mit , 
wobei 9Î die Menge { //i , .... ,h^) bedeutet. 

Dann erhàlt man, bei Benutzung der im Hilfssatz eingeführten 
Bezeichnungen 


k 1 — S 1) “ ~ ' 

1=1 î=l 1=1 le'Ji 


und unsere Bedingung wird so ausgedrückt : 


(für aile 9ÎS9W). 


Also künnen wir nach dem Hilfssatz die Zahlen finden, die den 
Bedingungen ( 12 ) und (13) genügen. Wir teilen die cpsji oben betrachteten 
Formen in m Klassen, indem wir Formen davon der i-ten Klasse 
angehôren lassen. 

Sodann spezialisieren wir die Formen der i-ten Klasse wie folgt: 

/ = (^= 1 , 2 ), 

wobei nach (13) und (15) die Indices v von einander verschiedene Werte 
haben dürfen. 

Bei dieser Spezialisierung ersieht man leicht, dass zwischen den 
Formen [/*] keine algebraische Abhàngigkeit besteht. Folglich ist 
nach Satz 2 das Tràgheitsideal Nullideal, 

Bezeichnet man, im F>all von r Formen in zwei Variablenreihen 

xi, Xn und 2/1 î/m, die Anzahl der nur von x abhângigen 

Formen, die der nur von y abhângigen und die der x und y enthalten- 
den Formen bzw. mit 95 * , <py und <px.yy so erhàlt man aus dem oberen 
Satz den 


( 100 ) 
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Zusatz. Dos Trdgheitsideal von Formen /i , fr in den x und 
y ist dann und nur dann Nullideal, wenn die folgenden Ungleichungen 
bestehen : 


r = (px <py <Px, » ^ w + wt — 2 , 
€pv^m — 1 , 


§3. 

In diesem § untersuchen wir, in welchen Fâllen das Trâgheitsideal 
ein vom Nullideal verschiedenes Hauptideal ist. 

Satz 6. Wenn fur jedes System von Variablenreihen 

( * ) (5a,) , (5a,x) 

aus den (5,) hàchstens Formen aus 

(4") /l. /2, fr-l 

nur von denselben Variablen aus ( * ) abhdngig sind, so enthàlt jede 
von Nuïl verschiedene Trdgheitsform von (i), faits solche überhaupt 
vorhanden ist, den Koeffizient e,o ; und umgekehrt. Dabei bedeutet wie 
vorher À = 2 l n^^. — /a + i. 

Beweis. Wenn die oben genannte Bedingung nicht besteht, so hat 
das System (4") nach Satz 5 eine von Null verschiedene Trâgheitsform, 
welche ofïenbar von unabhângig ist. Also ist unsere Bedingung 
notwendig. 

Wir setzen dann voraus : die Bedingung sei erfüllt. 

Angenommen 

r ~ , m • • • f a^u f • 0 » • f ej , 0 0 0 0 , 6m, - i) 

sei eine von 6 m, unabhângige, von Null verschiedene Trâgheitsform. 
dann bestehe 

T(a:, 00 . 0 , ~[/r]; -[/.%]; ^ 1 , 6,„,0 = 0. 

Die Formen fi*(i < r) lassen sich aber, wie in §2, so spezialisieren, 
dass die [yi*] (i < r) algebraisch unabhângig sind, was mit der eben 
angeschriebenen Gleichung im Widerspruch steht, w. z. b. w. 
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Satz 7, Wenn fur mindestem ein System von Variablenreihen wie 

( * ) (5/lj) t •••• 9 

aus den (5i) genau À Formen unter (4) nur von denselben Variablen 
unter ( * ) abhdngig sind, wdhrend fur jedes solches System ( * ) hoch- 
siens k—1 Formen unter (4') nur von denselben Variablen abhdngig 
sind, 80 ist das Trdgheitsideal der Formen (4) ein vom Nullideal ver- 
schiedenes Hauptideal und seine Basis ist von dem Koeffizient e^ 
abhdngig : und umgekehrt. 

Beweis. Es lâsst sîch wie bei einer Variablenreihe zeigen, dass 
das Tràgrheitsideal dann und nur dann durch eine von abhângige 
Basis erzeugt wird, wenn aile von Null verschiedene Tràgheitsformen 
den enthalten. 

Dass für mindestens ein System von Variablenreihen ( * ) genau À 
Formen unter (4) nur von denselben Variablen abhangig sind, ist nach 
Satz 5 notwendig und hinreichend dafür, dass das Trâgheitsideal vom 
Nullideal verschieden ist. 

Dass für jedes System von Variablenreihen (-•) hochstens 1 
Formen unter (4") nur von denselben Variablen abhangig sind, ist 
nach demselben Satz notwendig und hinreichend für die Nichtexistenz 
einer von e,o unabhangigen Trâgheitsform. 

Daraus foigt unser Satz sofort. 

Satz 8, Die notivendige und hinreichende Bedingung dafür , dass 
das Trdgheitsideal der Formen (4) ein vom Nullideal verschiedenes 
Hauptideal ist, besteht dariuy dass man die Formen f irgendwie um- 
numerieren kann, so dass die Bedingungen im vorigen Satz erfüllt 
werden, 

Beweis. Wenn das Trâgheitsideal ein vom Nullideal verschiedenes 
Hauptideal ist, so ist seine Basis mindestens von einem Koeffizient der 
Formen f abhangig. Also foigt der Satz sofort aus dem vorigen. 

Die Bedingung dieses Satzes besagt für den Fall zweier Vari- 
ablenreihen, dass nach geeigneter Umnumerierung von f mindestens 
eine der Gleichungen 

(px ^ n 9 cpv m 9 (px V q)y (px, 1 / = n -f m — 1 
und aile drei Ungleichungen 
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bestehen sollen, wobei q)x, q)y und gjj,,y dieselben Bedeutungen wie in 
§2 haben und und q/^^y die entsprechenden Bedeutungen fur 

die Formen /i, wie cp^y qty und qj^,y f\y /r . 

Daraus folgt leicht der 

Zusatz, Das Tràgheifsideal der Formen /i , . . . . , /r in zwei 
Variablenreihen x und y ist dann und nur dann ein vom Nullideal 
verschiedenes HauptideaU wenn man die Formen fi irgendwie uni- 
numerieren kanuy so dass eine der folgenden drei BeziehiingeM bestelit : 

1 ) r = n + m--ly 1 , 

2) r ^ n + m — 2 , q>x = n 

und 

3) r ^ + m — 2 , qjy = 7n . 


§4. 

Définition. Wenn das Tràgheitsideal der Formen f, fi 

in m Variablenreihen ein vom Nullideal verschiedenes Hauptideal ist 
und seine Basis samtliche Koeffizienten derselben Formen enthdlty so 

nennen wir diese Basis eine m-reihige Résultante von fi fi. , 

welche durch Rifi y . ... y fi) bezeichnet wird. 

Es bedeute l==l'ni—m + ly d.h. l bedeute die ^-Zahl für die 
sàmtlichen Variablenreihen. 

Satz 9 (Hauptsatz 2). Damit fur die r allgemeinen Formen fV 

f 2 f y fr die m-reihige Résultante R {fi y fi y y fi) existierty ist 

notivendig und hinreichendy dass r = l ist und dass für jedes System 
( * ) von Variablenreihen mit /a <m hüchstens 1—1 Formen unter fi nur 
von denselben Variablen aus ( * ) abhângig sind. 

Beweis. Damit das Tràgheitsideal ein Hauptideal sein soll und 
seine Basis von allen Koeffizienten abhângig sein soll, ist notwendig 
und hinreichend, dass die Bedingung îm Satz 7 bei jeder Numerierung 
von fi erfüllt sei. 

Vol. 3, No. 66.] 
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Daher müssen, bei einer Numerierung, für irgendein System von 
Variablenreihen 


(**) (Ô/Ci) f • • • • ) (Sfcfj,) 

genau J Formen unter (4) nur von denselben Variablen aus (**) ab- 
hângen, v^obei J die ^-Zahl zum System (**) bedeutet. 

Wenn es unter (4) ausser diesen J Formen eine andere Form gibt, 
so kônnte man diese Formen so umnumerieren, dass der letzte Teil 
der Bedingung vom Satz 7 nicht gelten würde. 

Daher muss 1 = r sein, d.h. aile Formen (4) nur von (* O abhângen» 
woraus unmittelbar JL = m folgt. Daraus folgt weiter r = J = l. 

Somit ist die Notwendigkeit der r = l erwiesen. 

Die Notwendigkeit des letzteren Teils der Bedingung làsst sich 
leicht zeigen. 

Ferner zeigt man ohne Schwierigkeit, dass die Bedingung hin- 
reichend ist. 

Wenn das Tràgheitsideal ein vom Nullideal verschiedenes Haupt- 
idéal ist, so kônnen wir zwei Fâlle unterscheiden : 

Die Basis ist m-reihige Résultante, 

2^ Sonstige Fàlle. 

In dem letzteren Fall wird, wie man leicht sieht, die Basis des 
Tràgheitsideals eine geringer-reihige Résultante als eine w-reihige. 

Der Grad der w-reihigen Résultante R{fi //) làsst sich 

ganz genau wie im Fall der 2-reihigen bestimmen. 
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Beitràge zur Kenntnis pflanzlicher Nukleolen 

Von 

G. Yamaha und S. Suematsu 

[Mit Tafein VI u. VII] 

(Eingegangen am 6. Sept. 1936) 


Einleîtung 

Von verschiedenen Streitfragen über pflanzliche Nukleolen, die 
seit lângst immer wieder ins Feld geführt wurden, scheint diejenige 
vom Standpunkt der Chromosomenlehre (Chromosomologie) die be- 
deutsamste und interessanteste zu sein, welche sich mit der Bezie- 
hiing der Nukleolen zu Chromosomen befasst. Die betreffende Frage 
wurde dabei vorwiegend von der zytomorphologischen Seite aus, aber 
nur selten von der mikrochemischen Seite aus angegriffen. In dieser 
Beziehung wàre es sehr wünschenswert, bei den sogenannten eu- 
chromozentrischen Kernen, d. h. den karyotinarmen Kernen nach 
Yamaha'^ das Verhalten des Nukleolus im Laufe der Karyokinese 
genau zu verfolgen, und zwar mit Hilfe der FEULGENschen Nukleal- 
Fârbung. 

In unserer früheren Mitteilung^> haben wir darauf aufmerksam 
gemacht, dass mikrochemischer Reaktion nach der Nukleolus auch bei 
euchromozentrischen Kernen zu Karyotin sowie Chromosomen in 
schroffenem Gegensatz steht, trotzdem diesbezügliche ^ytomorpholo- 
gische Befunde haufig den genetischen Zusammenhang zwischen 
beiden Karyoplasmen wahrend der Karyokinese vermuten lassen. 
Im letztgenannten Sinne vermehren sich bis in die neueste Zeit An- 
gaben immer wieder.-^ 


1) Yamaha & Sinotô (1926) 

2) vgl. Z. B. SoROKiN (1927, 1929), Schaede (1929), Schiller (1928), 
ZiRKLE (1928, 1931), Latter (1926, 1932), McClintock (1929), Inoue (1929, 
1930, 1931, 1932), Trankowsky (1930), Marshak (1931), Heitz (1931, 1932), 
Christoff u. Gentscheff (1932), Haase-Bessel (1932), Kotliarewskaja 
(1932), Blunt (1933), Beadle (1933), Smith (1933), Lenoir (1934), Van 
Camp (1934) usw. 
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In vorliegenden Untersuchungen wurde auf die Nukleal-Reak- 
tion verschiedener Elemente des Karyoplasmas im Laufe der Karyoki- 
nese eine besondere Rücksîcht genommen, um uns über die angebliche 
gegenseitige Beziehung zwischen beiden Karyoplasmen irgendeinen 
Aufschluss verschaffen zu kônnen. 

Methodisches 

Als Untersuchungsmaterial kommen in erster Linie die Wur- 
zelspitzen von Cucurbitaceen in Betracht, und zwar von folgenden 
Arten : 

Cucumis sativus L., Cucumis Melo L. var albus Makino, Cucumis 
Melo L, var. Makuwa Makino, CitruUiLs vvlgaris Schrad., 
Lagenaria vulgaris Ser, var, Gourda Ser., Luffa cylindrica Roem., 
Trichosanthes cucumeroides Maxim., Cucurbita moschata Duch. 
var. Toonas Makino, Momordica Carantia L. 

Weiterhin wurden zum Vergleich die Wurzelspitzen von Ricinus 
commnnis L., Impatiens Balsamina L., Gladiolus sp., Glycine Soja 
Benth., Aïltum Cepa L., Zea Mays L., Triticum vulgare Vill. und 
Chrysanthemum nipponicum Matsumura herangezogen. Zur Fixie- 
rung kommen Sublimatessîgsâure (4g. Sublimât, Sg. Eisessig, 100 
ccm. Wasser) und 70 proz. Alkohol zur Anwendung, welch beide be- 
kanntlich im allgemeinen starke Nukleal-Fârbung ergeben (Yamaha 
1932). Die in Paraffin eingebetteten Wurzelspitzen wurden 7— 10 
dick geschnitten. Fuchsinschweflige Sâure wurde nach der Vorschrift 
von Feulgen u. Rossenbeck (1924) hergestellt. Die Hydrolyse der 
Schnitte dauerte 5-6 Minuten bei 60®C and darauf folgte die Fàrbung 
mit fuehsinschwefliger Sâure (F&rbedauer 5-7 Stunden). Hydro^ 
lysiertes Materiai wurde neben dem nicht hydrolysierten auch mit 
HEïîÆNHAiNschem Eiaenhlmatoxylin gefarbt. Sowohl bei Nukleal- 
F&rbung als auch bei EisenhÂmatoxylinf&rbung erwies sich Gegen- 
fàrbung mit Lichtgrün hàufig sehr wertvoll. 

Beobachtungen 

1. Ruhekern. In dem Wurzelmeristem der obengenannten Ar- 
ten von Cucurbitaceen sowîe von Impatiens Balsamina und Ricinns 
commmms beobachtet man in àer Kernperipherîe eine bestimmte An- 
zahl von den mit fuchsinschwefliger Sàure rôtlich violett gefârbten 
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Karyotingranula (Chromozentren), welche in dem schwach nukleal 
gefàrbten Kernsaft eingebettet erscheinen. Bemerkenswert ist noch, 
dass sich auch die in der Regel vakuolenhaltigen Nukleolen mit fuch- 
sinschwefliger Sâure wenn auch schwach, doch deutlich gefàrbt zeigen. 
Die Nukleal-Fàrbung der Nukleolen ist zwar merklich schwacher 
als bei den Chi'omozentren, aber immer etwas stàrker als bei dem 
Kernsaft. Jedes nukleal positive Elément des Karyoplasmas hebt 
sich deutlich von dem nukleal négative Zytoplasmas ab (Fig. 1, 19, 
23, 29, 33, 37, Tafel VI; Fig. 42, 47, 49, 54, 65, 69, Tafel VII). In 
der Streckungszone sowie in der Wurzelhaube finden wir in dem 
Kern neben zahlreichen Karyotingranula von verschiedenen Grossen 
verschwommenes Kernretikulum. In diesem Fall reagiert auch der 
Nukleolus ebenfalls nukleal positiv, und zwar farbt er sich ebenso 
stark oder etwas schwacher wie das Kernretikulum (Fig. 10, 
Tafel VI). 

Ebendieselbe Kernstruktur macht sich auch bei Hamatoxylin- 
Material bemerkbar, nur dass sich der Nukleolus hier ebenso stark 
farbt wie die Karyotingranula, und weiter dass sich der Kernsaft in 
der Regel kaum farbt (Fig. 13, Tafel VI). 

Bei Ricinics communis und Glycine Soja ist in der Kernperipherie 
neben Chromozentren zartes Retikulum bemerkbar (Fig, 60, 65, Tafel 
VII). Der Kernsaft von Gladiolus zeichnet sich dadurch aus, dass er 
ausser scharf hervortretenden Chromozentren mit zahlreichen winzi- 
gen Kornchen gleichmassig dicht besàt ist. Die fragliche Kornelung 
reagiert deutlich nukleal positiv und verdichtet sich um den Nukleolus 
herum (Fig. 49, Tafel VII). 

Im Gegensatz zu den obengenannten euchromozentrischen (karyo- 
tinarmen) Kernen zeigen die karyotinreichen Kerne von Allium 
Cepa, Triticum vulgare, Zea Mays und Chrysanthemum nipponicum 
ausgepràgtes Retikulum (Karyotinnetz), welches sich mit fuchsinsch- 
wefliger Sâure intensiv farbt, wâhrend sowohl der Nukleolus als der 
Kernsaft nukleal negativ ausfallen. 

2. Prophase. Wenn sich der euchromozentrische Kern an- 
schickt, sich zu teilen, nehmen die Chromozentren etwas an Grosse 
zu (Fig. 2, 20, 24, Tafel VI usw.). Am hâufigsten bemerkt man 
dabei, dass , die Zahl dieser Chromozentren mit der Chromosomenzahl 
in der Metaphase übereinstimmt, Bald erscheinen an einem oder 
beiden Enden jedes Chromozentrums fâdige nukleal schwach ge- 
fârbte Anhângsel und verlàngern sie sich in dem Kernsaft (Fig. 3, 4, 
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21, 24, 30, 34 Tafel VI u. s. w.). Binige von ihnen gelangen an die 
Oberflàche des Nukieolus und scheinen mit dem letzteren zur Verbin- 
dung zu kommen. Die betreffenden Verbindungsfâden treten dann 
besonders deutlich hervor, wenn man zur Gegenfârbung Lichtgrün 
anwendet (Fig. 5, 6, Tafel VI; Fig. 50, Tafel VII u. s. w.). 

Bei Cucumis Melo sieht man nicht selten die beiden Hàlften jedes 
schon làngsgespalteten Chromozentrums lang ausgezogen und zuei- 
nander parallel verlaufen (Fig. 38, 39, Tafel VI). Bei Glycine Soja, 
Trichosanthes cucumeroides und Gladiolus sp. geht das Verschwinden 
der sichtbaren Karyotinstrukturen, d. h. des Kernretikulums und 
zarter Karyotingranula der Entwicklung der Chromozentren voran, 
welch letztere auch hier wieder in der oben erwahnten Weise er- 
folgt (Fig. 50, 51 67, 70, Tafel VII). 

Gegen Ende der Prophase wird die Nukleal-Farbung des Nukieo- 
lus sowie des Kernsaftes immer schwàcher, um schliesslich kaum 
sichtbar zu werden (Fig. 7, 30, 31, Tafel VI; Fig. 45, 57, Tafel VII). 
Diese Fârbbarkeitsverminderung beider Komponente des Karyoplas- 
mas gegen Ende der Prophase bedeutet ohne weiteres die Abnahme 
des Nukleinsàuregehaltes der betreffenden Strukturelemente, was 
eine besondere Beachtung verdient. 

3. Metaphase und Anaphase. Bei den euchromozentrischen 
Kernen entwickeln sich im allgemeinen verhàltnismàssig kleine kuge- 
lige oder stâbchenfôrmige Chromosomen in der Metaphase. In der 
Kernplatte lassen sich Chromosomenzahlen folgendermassen fest- 
stellen : 

Cucumis sativus 2n = 14 (Fig. 16), Cucurhita moschata var. Toonas 2n = 
24 (Fig. 22), Luffa cylindrica 2n = 26 (Fig. 27), Citrullus vulgaris 2n = 22 
(Fig. 32), Cucumis Melo var. Makuwa 2n = 24 (Fig. 36), Cucumis Melo 
var. albus 2n =:24, Lagenctria vulgaris var. Gourda2ï\ = 22 (Fig. 46), 
Momordica Carantia 2n = 22 (Fig. 48), Trichosanthes cucumeroides 2n = 
44 (Fig. 71), Impatiens Balsamina 2xï — 14 (Fig. 58), Ricinus coyniminis 
2n = 20 (Fig. 63), Gladiolus sp. 2n = 30 (Fig. 52), Glycine Soja 2n 38 
(Fig. 68). 

Bei dem Hamatoxylin- sowie Lichtgrün-Material bemerkt man im 
allgemeinen in der Kernplatte, wie in der Anaphase, neben Chromo- 
somen, den sogenannten Restnukleolus bzw. persistenten Nukieolus 
deutlich, welcher aber nukleal negativ reagiert, also bei dem Fuch- 
sinschwefligsâure-Material ohne' Gegenfârbung immer unsichtbar 
bleibt (Fig. 11, 12, 17, Tafel VI). Bei AlUum Cepa, Triticum vulgare 
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und Chrysanthemum nipponicum waren Restnukleolen auch bei 
Hàmatoxylinfàrbung selten angetroffen. Nach alledem ist zii folgern, 
dass der sogenannte Restnukleolus in der Metaphase und Anaphase 
keine Nukleinsàure enthàlt, und weiter, dass man aus der Fiirbbar- 
keit mit Eisenhàmatoxylin auf den Nukleinsàuregehalt nicht schlies- 
sen darf. 

4. Telophase. Nach der Bildung der Kernmembran treten bald 
ein oder mehrere mit Hamatoxylin farbbare Klumpen unregelmàssi- 
ger Gestalt in die Erscheinung^ die hàufig mit den degenerierenden 
Chromosomen in Verbindung stehen. Diese Klumpen runden sich 
dann ab, um typische Nukleolen zu bilden. Die neugebildeten Niik- 
leolen, welche aber selten vakuolisiert erscheinen, reagieren übrigens 
schwach nukleal positiv, wie in der Prophase (Fig. 8, 9, 36, 40, 
Tafel VI; Fig. 53, 64, Tafel VII). 


Kataphoretische Versuche 

Um liber die Ladungsverhàltnisse des Nukleolus gegenüber dem 
Karyotin im klaren zu sein, stellten wir eine Reihe von kataphore- 
tischen Versuchen an, ALs Versuchsmaterial wurden die 2, 0-2,5 cm 
langen Keimwurzeln von Cucumis sativus angewandt. Die Wurzel- 
spitze wurde in ein mit angefeuchtem Kaolin oder 0,1 n KCl-Agarlo- 
sung gefülltes Glasrohrchen eingesteckt, welches eine unpolarisierte 
Elektrode ausmachte. Als die andere Elektrode diente ein Stückchen 
Platindraht, desvsen Spitze man durch die Samenschale stach. Strom- 
stàrke betrug 0, 1-2,0 milliampère, und Spannung 100 oder 150 volt. 
Sofort nach der Durchstromung, die 30 Sekunden bis 8 Minuten 
dauerte, wurden die Wurzelspitzen mit Sublimatessigsàure fixiert und 
weiter wie oben behandelt. 

Die Versuchsergebnisse erwiesen sich merklich verschieden 
zwischen der meristematischen Zone und der Streckungszone des 
Wurzelvegetationspunktes. Der Unterschied hàngt nàmlich damit 
zusammen, dass jeder Zellbestandteil in der Streckungszone durch 
elektrischen Strom leichter verlegbar erscheint als in der Teilungs- 
zone (Meristem), wo die Kataphorese dementsprechend erst bei 
hoherer Stromintensitat (z. B, 2 milliampère, 1 Minute) oder bei 
làngerer Wirkungsdauer (z, B. 0,3 milliampère, 8 Minuten) sichtbar 
wird. Dieser Umstand steht mit der Fastigialtheorie im Einklang, 
nach welcher das Protoplasma in embryonalem Zustand dem Ladungs- 
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minimum (seinem isoelektrischen Punkt) nàher liegen soll als in 
erwachsenem Zustand (Yamaha u. Ishii 1933). In diesem Zusam- 
menhang ist hier hervorzuheben, dass die sàmtlichen karyoplasma- 
tischen Strukturen immer nach der Anode wandern, wàhrend das 
Zytoplasma jenach der Stromstàrke bzw. der Dauer der Durchstrô- 



K bedeutet Karyoplasma, ^ Zytoplasma, S Streckungszone, 
T Teilungszone, + Wanderung nach der Kathode, — Nach der 
Anode, ± Keine Wanderung. 
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mung bald nach der Kathode bald nach der Anode wandert, wie 
die vorstehende Tabelle veranschaulicht 

Der Zellkern, wenn er überhaupt durch elektrischen Strom ver- 
legt wird, wandert ohne Ausnahme nach der Anode. Gleichzeitig 
werden die Nukleolen mitsamt den Chromozentren und dem Kern- 
saft auf der Anodenseite in dem Kernraum verschoben, was auf die 
négative Ladung dieser Karyoplasmen schliessen làsst. Mitunter 
erfàhrt der Zellkern auf seiner Anodenseite eine knospen- oder sack- 
chenartige Vorwôlbung, in welche samtliche nukeal-positiv reagie- 
rende Karyoplasmen gewohnlich hineingewandert erscheinen (Fig. 
72, 73, 75, Tafel VII). Diese nukleolushaltige Kernknospe kann wei- 
ter abgeschnürt werden (Fig. 74, Tafel VII). Das (îesamtbild erin- 
nert an dasjenige, welches Nemec (1929) seinerzeit mit Zentrifugie- 
ren erzielt hat. Aus alledem ist ohne weiteres zu schliessen, dass 
der Nukleolus ebenso negativ geladen ist wie Karyotingranula, was 
auch in der Metaphase und Anaphase zu gelten scheint. Denn man 
bemerkt in diesen Mitosenstadien nur die Verschiebung der ganzen 
Mitosenfigur samt Restnukleolen und Chromosomen nach der Anoden- 
seite der Zelle, 

Was das Zytoplasma anbelangt, so wechselt die Richtung der 
kataphoretischen Wanderung desselben jenach der Stromstàrke sowie 
der Wirkungsdauer (vgl, Tabelle). Es hat den Anschein, als ob das 
Zytoplasma in lebendem Zustand positive Ladung tràgt (Fig. 75, 
Tafel VII), wahrend beim Zellentod eine négative Umladung auf- 
tritt, wie schon früher von Hardy (1913), Heilbrunn (1928, S. 
166ff.) hevorgehoben wurde. Da die Empfindlichkeit des Protoplas- 
mas gegenüber der Elektrizitat mit dem Z^Uenalter zuzunehmen 
scheint, so lasst sich in der Übergangszone der Wurzelspitze zwischen 
der meristematischen und Streckungszone bei einer bestimmten 
Stromintensitât und Wirkungsdauer der Umschlag der Wanderungs- 
richtung des Zytoplasmas bemerken. 


Besprechung der Ergebnisse 

Es verdient winâchst eine besondere Beachtung, dass bei eu- 
ehroTOozentrischen Kemen der Nukleolus und der Kemsaft, wenn 
auch schwach, immer nukleal positiv reagieren. Nach bisheriger 
diesbeziii^icher Ldteratur hat aber Tischlbr (1934, S. 67) den Schluss 
gezogen, dass den Nukleolen, zum mindesten der pdanzlicher Organis- 
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men, jede Spur von Thymonukleinsàure fehlt, und vereinzelte ge- 
genteilige Angaben hat er auf technische Fehler bei der Ausführung 
der Nukleal-Reaktion zurückgeführt. Wir môchten dagegen hier 
hervorheben, dass der euchromozentrische Kern kein einziges Bei- 
spiel für den nukleal posîtiven Nukleolus aus Pflanzenwelt bietet. 
Wir haben doch schon früher auch bei mehreren Arten von Bryophy- 
ten (z. B. Pellia Neesiana) auf die positive Nukleal-Reaktion des 
Nukleolus aufmerksam gemacht (Yamaha 1935). Hier bemerkt 
man, wie bei euchromozentrischen Kernen, auch innige Beziehung des 
Nukleolus zur Chromosomenbildung in der Prophase (vgl. Lorbeer 

1934) . 

Im übrigen darf man nîcht vergessen, dass Nukleal-Reaktion kei- 
nen zwingenden Beweis für den Thymonukleinsiiuregehalt einer 
bestimmten Struktur erbringen kann, sondern nur das Vorhandensein 
des Desoxyzuckers nachweisen lasst. Es erscheint also dringend 
notwendig, zu noch anderen mikrochemischen Reaktionen für Nuk- 
leinsaure unsere Zuflucht zu nehmen, damit man die angebliche 
Nukleinsaurehaltigkeit des Nukleolus bestatige. 

Da der Ausfall der Nukleal-Reaktion leicht mit technischem 
Fehler behaftet sein kann, so mochten wir hier einige methodische 
Bemerkungen vorausschicken. 

Es ist schon früher gezeigt, wie verschiedenartige Fixiermittel 
Nukleal-Farbung in verschiedenen Massen beeinflussen. Nukleal- 
Farbung wird durch die sublimathaltigen Fixiermittel begünstigt 
(Yamaha 1932). In diesem Zusammenhang ist nebenbei zu bemer- 
ken, dass seibst die Starkekorner, mit 1 proz. Chromsaure fixiert, sich 
nukleal stark farben. 

Wir haben uns schon früher davon überzeugt, dass die Dauer 
der Hydrolyse der Nukleal-Farbung den Ausschlag gibt (Yamaha 

1935) . Das ist besonders dann der Fall, wenn es sich um eine 
schwache Reaktion handelt. Man gedenke nur der Hefezellen, welche 
nur dann ausserst schwache Nukleal-Farbung geben, wenn die Hydro- 
lyse bei 60'’ C 4-8 Minuten dauert. 

Als das dritte Moment für den Ausfall der Nukleal-Reaktion 
ware Fàrbedauer genannt. Je langer dauert die Farbung, um so 
stàrker wird die Farbung. Demzufolge muss die Farbung bei 
schwacher Reaktion moglichst lang dauern (sogar bis 24 Stunden). 

Bemerkenswert sei nun weiter, dass bei dem in Paraffin ein- 
gebetteten Material der Zellkern mit fuchsinschwefliger Saure nicht 
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so stark sich fârbt, wie bei dem frischen aber fixierten Material. 
Eine besondere Reihe von Versuchen ergeben, dass die Behandlung 
mit Alkohol und Tetrachlorkohlenstoff, Chloroform usw. die Nukleal- 
Fârbung einigermassen beeinflusst, so dass man eine stârkere Nukleal- 
Fârbung erzielen kann, wenn Fàrbung sofort auf das Auswaschen des 
fixierten Materials folgt, d. h. der Entwàsserung mit Alkohol vor- 
angeht. Die erzielte Nukleal-Fàrbung wird durch weitere Behand- 
lung des Materials nicht merklich beeinflusst. 

Die Nukleal-Reaktion des Nukleolus und des Kernsaftes findet 
man niemals bei gewôhnlichen, d. h. karyotinreichen Kernen. Bei 
euchromozentrischen Kernen erweist sich die Nukleal-Reaktion bei 
den Nukleolen und dem Kernsaft ungleich schwâcher als bei dem 
Karyotin und den Chromosomen und nur in der Prophase bemerkbar. 
Gegen Ende der Prophase wird die Fàrbung immer schwâcher, um 
in der Metaphase verschwinden zu gehen. Der Nukleolus und Kern- 
saft enthalten also hôchstwahrscheinlich eine kleine Menge von 
Thymonukleinsàure, die in Laufe der Prophase verbraucht wird. 
Die sogenannten Restnukleolen in der Metaphase und Anaphase 
scheinen von Nukleinsàure befreit zu sein, und f allen allem Anschein 
nach im Zytoplasma der Degeneration anheim. (vgl. Yamaha & 
SiNOTÔ 1925, Frew & Bowen 1929, Schaede 1929, Eichhorn 1933). 

Restnukleolen wurden bisher bei folgenden Gattungen gefunden : 
Algen: Spirogyra (Conard 1931), Cladophora (Geitler 1936) 
Bryophyten: Anthoceros (Lorbeer 1924) 

Pteridophyten : Pteris, Hymenophyllum (Litardière 1921), Mar- 
silea (Berghs 1907, Litardière 1921) 

Moraceen: *Cannabis (Yamaha & Sinotô 1925) 

Chenopodiaceen : Beta (Yamaha & Sinotô 1925) 

Cruciferen: Brassica (Yamaha & Sinotô 1925) 

Leguminosen: ^Glycine (Yamaha & Sinotô 1925, Christoff u. 
Gentscheff 1932) , ^Ccmavalia, *Dolichos (Yamaha & Sinotô 
1925), *Lupimis (Georgewitch 1908, Schaede 1929), ^Phaseo- 
hts (Wager 1904, Yamaha & Sinotô 1925), Pisum (Schaede 
1929), Vicia (Lundegardh 1912, Fraser 1914, Yamaha & 
Sinotô 1925, Schaede 1929, Christoff u. Gentscheff 1932, 
Kotliarewskaja 1932), *Vigna (Yamaha & Sinotô 1925) 
Euphorbiaceen : *Ricinus (Yamaha & Sinotô 1925) 

Aceraceen: Acer (Mottier 1914) 

Balsaminaceen : *lmpatiens 
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Malvaceen: *Gossypium, ^Hibiscus (Magitt 1928) 

ConvoJvuJaceen : Ipomoea (Yamaha & SiNOTÔ 1925) 

Solanaceen: *Solaniim, ^Lycopersicum (Yamaha & Sinotô 1925) 
Orobanchaceen : LathTaea (Gates & Latter 1927) 

Ciicurbitaceen : "^Cucurhita (YAMAHA & SiNOTÔ 1925, Frew & 
BowEiV 1929, Eichhorn 1931), ^Cucumis (YAMAHA & Sinotô 
1925, Passmore 1930, Eichhorn 1931, Kotliarewskaja 1932), 
*CitrulliLs (Passmore 1930), *Luffa (Passmore 1930), "^Lage- 
noria, "^Tricha santhes, *Mornordica 

Kompositen: *Helianthus (Rosen 1896, Tahara 1915, Yamaha & 
Sinotô 1925) 

Gramineen: Zea (Mainx 1924, ZiRKLE 1928, Christoff u. Gent- 
scheff 1932) 

Liliaceen: Allium (Georgewitch 1908, Lundegardh 1912, Schus- 
Tow 1913, Reed 1914, Schaede 1929, Kotliarewskaja 1932), 
Fritillaria (Strasburger 1880, 1884) Hyacinthus (Schaede 
1929), Lüium (Schaede 1929), Tricyrtis (Ikeda 1902) 
Amaryllidaceen : Olivia (Van Camp 1924), Galanthus (Strasbur- 
ger 1880, 1884) 

Iridaceen: Iris (Schaede 1929), *Gladiolus (Yamaha & Sinotô 
1925) 

Cannaceen: Cayum. (Tokugawa & Kuwada 1924, Schaede 1929) 
Die Restnukleolen machen sich manchmal (bei den mit * ver- 
sehenen Gattungen), aber nicht ausschliesslich bei den euchromo- 
zentrischen Kernen bemerkbar, wie man ans der obenstehenden 
Tabelle ersehen kann. Nach Kotliarewskaja (1932) sind sie un- 
gleich haufiger bei den euchromozentrischen Kernen anzutreffen als 
bei den karyotinreichen Kernen. 

Auffallend ist, dass die euchromozentrischen Kerne von einer 
Reihe von karyologischen Eigentümlichkeiten begleitet sind. So z. B. : 

1. Im Ruhezustand kommt ihnen nur spârliche fârbbare Sub- 
stanz (Karyotin), dementsprechend kaum oder wenig Reitikulum zu. 
Wir bezeichnen sie also mitunter ‘‘karyotinarme Kerne’'. 

2. Im Gegensatz zur Karyotinarmut zeichnen sie sich durch 
einen ausgeprâgten Nukleolus aus, der oft doppelt kontouriert und 
mit Vakuolen versehen ist. Der Nukleolus ist im Vergleiche zum 
Karyotin weniger fàrbbar oder leichter entfàrbbar (z. B. mit Eisen- 
hàmatoxylin) . Bei den karyotinreichen Kernen zeigt sich das Ver- 
hâltnis umgekehrt, d. h. das Karyotin pflegt minder fàrbbar (baso- 
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phil) zu sein als der Nukleolus. Ausserdem m , , . 

mitsamt dem Kernsaft achwach nukleal positiv. ^ Nukleolus 

Nukleolus bleibt noch in der Metaphase und Anaphase 
zuruck, obwohl er seine Nukleal-Reaktion schon einbüsst. 

• , f' Chromosomen sind verhàltnismâssig klein und gestalten 
sich kugelig Oder stàbchenfôrmig. 


5. In der Telophase bilden sich eine bestimmte Anzahl von 
kleinen Nukleolen in beiden Tochterkernen in symmetrischer Lage. 

Vorliegende Untersuchungen machen es wahrscheinlich, dass 
die sogenannten Chromozentren in der Prophase, die am haufîgsten 
mit Metaphasechromosomen in Zahl übereinstimmen, die Grundlage 
der letzteren darstellen (vgl. Heitz 1931, 1932, Doutreligne 1933 
usw.) . Im Laufe der Prophase verlângern sich die einzelnen Chromo- 
zentren innerhalb des Kernraumes und kommen mitunter mit dem 
Nukleolus zur Verbindung. Gegen Ende der Prohase verkürzen sie 
sich wiederum, um schliesslich die kugelige Form der Chromosomen 
anzunehmen. Diese Verlàngerung einzelner Chromozentren in der 
Prophase, welche die Vergrosserung ihrer Oberflàchen zur Folge hat, 
scheint die Aufnahme der Nukleinsaure vom Aussen her zu begüns- 
tigen. 

Kataphoretische Versuche erwiesen sich nicht befriedigend, um 
die Ladungsverhaltnisse einzelner Karyoplasmen festzustellen, weil 
in den meristematischen Zellen die freie Ladung des Protoplasmas 
minimal zu sein scheint, so dass die Kataphorese einzelner Struktur- 
elemente bei minimaler wirksamer Stromintensitat unsichtbar bleibt. 
Es wàre auch denkbar, dass die erzielte kataphoretische Verlegung 
schnell rückgângig wird, bevor sie fixiert worden ist, was eine niedere 
Viskositat des Protoplasmas in embryonalen Zellen voraussetzt. Auf 
diese Frage werden wir an einem anderen Ort eingehen nur weisen 
wir hier auf eine bisher oft übersehene Tatsache hin, namlich dass 
die Rückgangsgeschwindigkeit der durch das Zentrifugieren oder die 
Elektrizitàt verlegten Strukturelemente als Mass der Protoplasma- 
viskositàt bzw. -elastizitat betrachtet werden kann. 

Jedenfalls steht soviel fest, dass der Nukleolus ebenso wie die 
Chromozentren und Chromosomen mit negativer Elektrizitàt beladen 
ist, was der Schlussfolgerung aus den Fàrbungsversuchen von KuwA- 
DA U. SUGIMOTO (1928) anscheinend widerspricht. Nach unseren 
Untersuchungen über den isoelektrischen Punkt und die Wasserstoff- 
ionenkonzentration der pflanzlichen Protoplasten (Yamaha 1935b, 
1936) muss man hingegen die stàrkere négative Ladung des Nukleo- 
lus im Vergleich zum Karyotin annehmen. 


VoL 3, No. 46.] 



32 


G. Yamaha und S. Suematsu 


Zusammenfassung 

1. In cîen sogenannten euchromozentrischen Kernen aus Cucur- 
bitaceen und einigen anderen Pflanzen reagiert der Nukleolus, wenn 
auch schwach, aber deutlich nukleal positiv; auch der Kernsaft gibt 
einwandfrei schwache Nukleal-Reaktion. 

2. Diese positive Nukleal-Reaktion des Nukleolus und des 
Kernsaftes verschwindet am Ende der Prophase, so dass der soge- 
nannte Restnukleolus in der Metaphase und Anaphase keine Nukleal- 
Reaktion mehr zeigt. 

3. Der Restnukleolus scheint im Zytoplasma Degeneration zu 
erfahren und an der Bildung der kleinen Nukleolen in den Telophasen- 
kernen nicht telzunehmen. 

4. Die Chromozentren in der Prophase, welche aller Wahrschein- 
lichkeit nach die Grundlage der Metaphasechromosomen darstellen, 
nehmen im Laufe der Prophase Nukleinsâure vom Aussen her, d. h. 
aus dem Nukleolus und dem Kernsaft in sich auf. 

5. Der Nukleolus ist, nach der Kataphorese beurteilt, elektrisch 
negativ geladen. 
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of Nucleal-reaction 

By 
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Introduction 

For a long time, a number of studios hâve been published about 
the nucléus and the nuclear division of Spirogyra, The literature 
on this subject is reviewed recently by Yuasa (1935). According 
to previous studios (Petter 1933, Shinke & Shigenaga 1933, 
Yamaha 1935), the nucléus of Spirogyra does not show nucleal- 
reaction^>. Geitler (1935), however, has lately observedi in the 
resting nuclei of three species of Spirogyra {S. majuscula, S. X. and 
S, C.) twenty -three to twenty-four chromatic granules that présent 
nucleal-reaction and he named them chromocenters. From this 
observation he concluded that the nucléus of Spirogyra is the same 
in structure and substance as that of higher plants. 

Like Geitler, the author has also observed in three species of 
Japanese Spirogyra the chromatic granules and chromosomes, both 
presenting nucleal-reaction. The details of his observation is given 
in the following. 


Material and Method 

The spécifie names of the Spirogyras used as the material of 
observation are not clear. They are collected in the botanical gardons 
of the university. A was vegetating in the pool from the end of 
February. B and C were cultured in aquarium and were kept for 

1) According to Yamaha (1935), the isoelectric point of the nucléus of 
Spirogyra is, as in the case of other nuclei that do not présent nucleal-reaction, 
a little more alkaline (pHi 3.4) than that of nuclei showing nucleal-reaction 
(e. g. pHi 2.9 in the leaf of Vicia Faha), 
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more than six months. Early in the morning, when the température 
of the water was 14~16°C., we fixed the material with alcohol 
(807^ ). Nuclear division was then observed abundantly in the 
living material. After the fixation of the material, we hydrolysed 
it with n~hydrochloric acid for 5-6 minutes at the température of 
61 ""C. After the hydrolysis we put the material in the fuchsin- 
sulphurous acid and kept it there for 3-4 hours; and then washed 
it in the dilute sulphurous acid for 14-16 hours and mounted it in 
Canada balsam. 


Observation 

1. The resting nucléus: There are one to three nucleoli in the 
lens-shaped nucléus in which we can observe, instead of what we 
call réticulum, twenty-four violet-stained granules, the size of which 
is almost the same. Both in fixed material and in living one we 
often find vacuoles in the nucleolus (Fig. 1, 2, 14). 

2. Prophase: In this stage, the nucléus increases in volume 
and assumes a round shape (Fig. 3). The nucleolus decreases in 
size, while the granules grow thicker and elongate a little in their 
position. Afterwards, the granules gather round the nucleolus as 
in the nuclei of higher plants containing prochromosomes (Fig. 4). 
At last, the nucleolus loses its round shape and becomes an obscure 
mass of irregular form in the centre of the nucléus (Fig. 4, 5, 6, 15). 
Geitler (1934, 1935) names this obscure mass nucleolar substance. 
Conard (1931 a. b., 1933) says that this body consists of nucleolar 
substance and nuclear sap absorbed by nucleolus. Recently, Manton 
(1935) observed the same body in the prochromosome nucléus of 
Cruciferae. The nucleolus and the body in question do not présent 
nucleal-reaction. At the end of the prophase, chromosomes are 
gathered within and round this body. 

3. Metaphase: In this stage, the nuclear membrane and the 
obscure mass disappear, and the number of chromosomes (at most 
twenty-four) corresponds to that of granules observed in the pro- 
phase. Chromosomes are buried in the filar cytoplasm, i e. the so- 
called spindle-substance (Fig. 7). 

4. Anaphase: Each chromosome divides itself in half, and 
each piece migrâtes to two different pôles to form a pair of compact 
masses there (Fig. 8, 9, 16). 
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5. Telophase : At the end of this stage, there appears round the 
group of chromosomes the nucleolar substance that does not show 
nucleal reaction (Fig. 10, 11, 17) from which the nucleolus is formed. 
At the same time, we can observe the chromatic granules distributed 
in the symmetrical position within the two daughter nuclei. The 
spindle substance remains to the last (Fig. 12, 18). 


Discussion 

Petter (1933), Shinke and Shigenaga (1933) and Yamaha 
report the négative nucleal-reaction of the nucléus of Spirogyra. 
Yamaha tried the staining with various duration of hydrolysis 
(from 4 to 10 minutes) and with the time of staining from 15 to 
60 minutes; but he always observed négative reaction. Geitler 
(1935) made observations with 6 to 8 minutes of hydrolysis and 
2 to 3 hours of staining (He says that it is not necessary to wash the 
material with dilute sulphurous acid.) ; and he found positive reac- 
tion in three species and négative reaction in one (S. flmnatilis), 
We spent a little more time (namely, 3-4 hours) in staining than the 
previous authors. Having stained the material, we steeped it in 
the dilute sulphurous acid for 14-16 hours and washed away fuchsin- 
sulphurous acid completely. Undoubtedly, the duration of hydrolysis 
takes an important part in deciding whether the reaction should be 
positive or not (Yamaha 1935). At the same time, the longer we 
stain the material, the more deeply it is stained (Yamaha & SUE- 
matsu 1936). As the author also found in another species of 
Spirogyra nuclei that do not show nucleal-reaction, we can conclude 
that nuclei of some species of Spirogyra show nucleal-reaction while 
those of other species do not. 

As is clear from what we explained above, the nucléus of 
Spirogyra resembles prochromosome nucléus (euchromocentric nuc- 
léus) of higher plants. Moreover, the karyotin granules observed 
in the prophase grow into chromosomes in the metaphase and ana- 
phase, and show nucleal-reaction throughout the whole course of 
nuclear division. Geitler says that the chromosomes do not show 
nucleal-reaction at the beginning of telophase when they are gathered 
in the nucleolar rnass and cannot be clearly distinguished from one 
another. But the author observed nucleal-reaction of chromosomes 
even at this stage. 
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As to the origin of chromosome, Meunier (1888), Trôndle 
(1911, 1912) and McAllister (1931) report that the nucleolus itself 
grows into chromosome; but, from our observation, we do not think 
this supposition corresponds to the fact. Geitler (1934, 1936), 
Stolley (1930) and Conard (1931 a. b., 1933) believe that the 
chromosome appears in the nucléus independent of the nucleolus. 
We think that the prochromosome granules grow into chromosomes 
and again they résolve into chromatic granules in the telophase. 
Therefore, there is no différence between the nucleolus of Spirogyra 
and that of higher plants (plasmosome, nucleolus that does not con- 
tain chromatin) (TisCHLER, 1934 p. 89) Another thing that deserves 
our notice is that “nucleolar mass’" is visible round the chromosome 
or the granules both in late prophase and early telophase, i. e. when 
the chromosome begins to appear and when it begins to disappear. 
Conard says that this mass covers the chromosomes even in meta- 
phase and that it takes an important rôle in the migration of the 
chromosomes towards the pôles. Recently, Manton found the same 
mass in Cruciferae and he thought that the substance consists of 
nucleolar substance and nuclear sap. 


Conclusion 

1. In the nuclei of three species of Japanese Spirogyra, we 
can observe chromatic granules and chromosomes showing nucleal- 
reaction. 

2. The nucléus of Spirogyra seems to correspond to the pro- 
chromosome nucléus (euchromocentric n.) of higher plants. There- 
fore the nucléus of Spirogyra is of the same structure and substance 
as those of the nucléus of higher plants. 

3. The number of the prochromosome observed in prophase 
corresponds to that of the chromosomes found in metaphase. The 
chromosome has its origin in prochromosome and the nucleolus has 
no direct connection with the formation of chromosome. 

4. The nucleolus of Spirogyra is neither the réservoir of chro- 
matin as Zacharias supposed, nor is it what we call karyosome or 
amphinucleolus. 

In conclusion the author wishes to express his sincere apprécia- 
tion to Prof. G. Yamaha for sugigesting the problem and rendering 
valuable assistance during the course of this work. 
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Explanation of Plate Vlll 

Figs. 1, 2. Resting nucléus with chromocenters. 

Fig. 3. Early prophase. 

Figs. 4, 5, 6. Prophase with an obscure body. 

Fig. 7. Metaphase with 24 chromosomes. 

Figs. 8, 9. Anaphase. 

Figs. 10, 11. Early telophase, Fig. 11. An obscure body appearing. 

Figs. 12, 13. Late telophase, w...cell wall newly formed. Chromocenters and 
nucleoli arranged symmetrically in both daughter nuclei. 

Fig. 14. Resting nucléus with chromocenters. 

Fig. 16. Early prophase. 

Fig. 16. Anaphase. 

Figs. 17, 18. Telophase. 

Magnification X 1350 (Figs. 1-13), X 520 (Figs. 14-18) 

Figs. 1-17 are drawn or photographed from the material {Spirogyra A) fixed 
with 80% alcohol, stained with Feulgen’s fuchsin-sulphurous acid. 
Fig. 18 is taken from the living material {Spirogyra B). 
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On the neuromotor System and some other morph- 
ological characteristics of Protoopalina 
axonucleata lata Metcalf 

By 

Yasuji h ara 

[With 14 Text-figuresJ 
(Received November 6, 1936) 

Many papers concerning Opallna and ils relatives hâve hitherto 
been published by several authors, of which those by Metcalf are 
especially important. The following note, which is a mémorandum 
of my studies of this species during the past two years, is chiefly 
concerned with the neuromotor System. On publishing this, it is my 
pleasant duty to express my hcarty thanks to Professer T. FUKUI 
for his kind advice and encouragement. 

Method 

This animalcule is found parasitic in the rectum of Rana vtfiro- 
maculata ingromaculata Hallowell. For studying it T found the 
smear method to be most successful. No egg-albumen is placed on 
the slide, for fécal substances are sutheient to hold the animalcules in 
half dried state. The slides are then slowly put into the üxing fluid 
i.e. Bouin’s solution, and a modification of Schaudinn’s huid (acetic 
acid 10 cc, corrosive sublimate 100 cc, absolute alcohol 50 ce) . The 
latter agent used at GO'^C. gives the best resuit after 5 hours’ immer- 
sion, and then the slides are imi)regnated with l^^' iron alum for 
2 minutes. 20 hours’ immersion in 2[f Heidenhain’s iron haema- 
toxylin has given me the best staining. Différentiation is done under 
the microscope using acid alcohol. The sectioning method is 
employed to eut the animalcules, together with the rectum of the host. 
The centrifuging method is less adéquate. The dyes used for staining 
are acid fuchsin, Bismarck brown, methyl violet and methylen blue. 
For making clear the finest details of the structure the best resuit has 
been obtained by the use of Heidenhain’s iron haematoxylin followed 
by acid fuchsin. 
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Observation 


This parasite is chiefly found in the upper part of the rectum 
of the host, and in general it makes masses between the contents and 
the rectal wall. When there are a great many of them, they are often 
found filling the upper portion of the rectum. 

This parasite is generally found in company with some species 
of nemas, distomes, NycotheruSf Balantidium and flagellâtes. The 
frequency of infection is about 70%. If frogs are kept in starvation 
for 2 months, the parasite produces longitudinal ridges and becomes 
smaller in size. 

There are two for ms in P. axomicleata 


lata Metcalf. One is almost cylindrical, 
the anterior end of the body being rounded 
and the posterior end slender (slender form) . 
The length of the body is 140 // and the width 
30 U . The other is broader with a slender 
posterior end (broad form), the length of 
the body being 140 y and the width 50 // . 

In both forms the entire body is covered 
with a thin, elastic pellicle and shows no 
spécial characteristics. 

The two basal cilia lines in both forms, 
extend from dorsum to venter on the anterior 
end of the body and the distance between 
these two cilia lines is the largest at the 
anterior end, almost approaching on both 
ventral and dorsal side. 



The length of the morphological anterior i. Protoopaiina axo- 
end of the body is represented by the length nudeata lata Metcalf. 
of these basal cilia lines and it is longer in morphological ant. end 
the broad form than in the slender one. 


In both forms, the body cilia lines are arranged slightly oblique, 
or sometimes parallel to the longitudinal axis of the body. Longi- 
tudinal rows extend from the basal cilia line to the posterior end of 
the body, but the tail end is devoid of the cilia. Ail the longitudinal 
cilia lines are not of the same length, but some are interrupted at 
various places of the body. At'the stage with two nuclei the 
secondary cilia lines develop between the primary cilia lines. They 
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are much shorter than the latter. The number of rows varies from 
eight to ten in the two nuclei stage and 36 rows are found in the 
stage over four nuclei. The number of rows is counted at the middle 
part of the body, and it shows the total number on both sides. 
Metcalf States, ‘Tn this species, as in most others, the main rows of 
cilia run the whole length of the body, but, anteriorly accessory rows 
are interpolated between the main rows, causing the cilia to be more 
numerous to the unit of width upon and near the front end of the 
body. In Protoopalina intestinalis the rows of cilia over the anterior 
quarter of the body three-quarters. In some other species the acces- 
sory rows of cilia, interpolated anteriorly, are still more numerous, 
the cilia rows in front being three times as close together as they 
are behind, or in a few species four times. In some species, on the 
other hand, the cilia rows are almost as closely placed behind as 
in front.’’ 
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The main rows of cilia of Metcalf correspond to my primary 
cilia line mentioned above and the accessory rows to my secondary 
ones, but the primary ones do not extend the whole length of the 
body as Metcalf states. 

The broad form has about 48 cilia lines. I found that the number 
of cilia lines was greater on the right side than on the left. The 
cilia are ail in equal length. The measurement shows about 7 u . 

Ectosarc. The subpellicular layer which was first found by 
Metcalf in Opalina dimidiata and others is not recognized in the 
présent species. 




• • • • 




Fij,?. 4. Endosarc spherules 

kft slender form 

right. ...broad form XJ600 


Fig. 3. Concave portion of the 
pellicle at the anterior 
of the body. 


The ectosarc spherules which were found in O. i}itestnuills, O. 
caudafa by Metcalf, are not recognizable in the slender form, but 
in the broad form small granules are .scarcely found scattered in the 
middle portion of the body. The granules are .stained black with 
Heidenhain’s iron haematoxylin followed by acid fuchsin. 

At the anterior end of the body the pellicle is concave between 
the basal cilia lines, and the ecto.sarc there is somewhat thicker. 
Endosarc sometimes shows rough alveolar structure there, and con- 
tacts directly to the pellicle at the concave part in the over four 
nuclei stage, but such a structure is not found in the two nuclei stage, 
Endosarc. Endosarc spherules are found denser in the middle 
portion of the body. In the slender form, they are spherical in shape 
and stained uniformly deep dark brownish with Heidenhain’s iron 
haematoxylin. But after proper destaining, the central portion of 
the larger spherules becomes so decolourized as rings. 
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In the broad form endosarc spherules are ovoid, spherical or 
conical in form and varions in size. In this form they are densely 
scattered in the middle portion of the body. Usually, the shorler 
diameter of spherules is situated parallel to the longitudinal axis of 
the body in total préparation. The number of spherules in the broad 
form is less than that in the slender form. The diameter of the 
endosarc spherule in both form varies from 0.8 to 2 n . 1 hâve iiever 
observed a case in which the endosarc spherules are dividing. No 
excretory organ is found. Sometimes, at the posterior end of the 
broad form, I find granules which are stained somewhat differently 
from the ordinary endosarc spherules. In the slender form, siich 
granules are not recognized. Metcalf (1909) recognized the 
existence of the excretory organ in three species of Opalina {(). 
obtîigona^ O. cmidata, and O. mtestinalis) ^ and he was inclined to 
believe that this organ was absent in the flattened form. The presence 
in the broad form and the absence in the slender form of these 
granules in P. nxonucleata lata Metcalf are perhaps to be regarded 
as the trace of the fiber at the excretory organ (fig. 6). 

Nucléus. The number of the nucléus in one individual varies 
from one to thirteen in four hundred individuals observed (fig. 7). 
The half of the material is in the four nuclei stage. In the broad 
form their arrangement is irregular in the over eight nuclei stage, 
but not scattered in the whole body. The shape of the nucléus in 
both forms is spherical or ovoid. Measurement: length 7-15 u , width 
4.8 — 10//. One or both of the ends of the nucléus are generally 
pointed. Sometimes these pointed ends are connected with one an- 
other by a délicate strand consisting of the attenuated nuclear 
membrane. 

Metcalf states “In both the narrow and the broad forms of 
this species the macrochromosome number seems to be four.“ I agréé 
with Metcalf’s observation on this point. 

The nuclear membrane is persistent in ail phases of the nuclear 
behavior, not disappearing even during mitosis. 

Four macrochromosomes are lying just beneath the nuclear 
membrane. During the division the shape and size of the micro- 
chromosomes become very irregular (fig. 8). 

Identification of the species 

According to Metcalf (1909) P. axomicleata lata Metcalf is 
described as follows: “Measurements : A, of a small individual with 
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four nuclei; B, of a large individual with eight nuclei. 



A 

B 

Length of body 

158.0 

245.0 

Width of body 

39.0 

51.0 

Length of nucléus 

10.0 

12.0 

Width of nucléus 

. . . . 6.5 

6.5 

Diameter of endospherule 

2.0 

2.0 


There is in some individuals a wide round pointed, posterior 
process. In both the narrow and the broad forms of this species the 
macrochromosome number seems to be four’'. 

In my observation, the species is found to be identical with P, 
axoriucleata lata Metcalf in the shape of the body, the relative size 
of the body, and the number of the nucléus. According to Metcalf’s 
observation, “A is a small individual with four nuclei and B is a 
large one with eight nuclei”, but in the species concerned, there are 
stages from one nucléus to eight in the slender form and from one 
to thirteen in the broad form. 

Neuromotor System. Metcalf states '‘No nervous centers hâve 
been observed in connection with this network in any species of 
Opalinid”. In P. axonucleata lata Metcalf, the neuromotorium lies 
in the ectoplasm on the dorsal side and beneath the basal cilia line. 
It is intensively stained with iron haematoxylin. The left one of the 
basal fiber is more slender than the right. The distance of the 
two fibers is sometimes wide or narrow. I am inclined to think that 
the variability of the distance of the two fibers is due to the contrac- 
tion or extention of the longitudinal fiber. 

In the slender form, the longitudinal fibers arise at the basal 
fiber and its number is more on the right side than on the left. In 
the four nuclei stage, there are 24 rows at the middle part of the 
body. At this stage short longitudinal fibers arise at the basal fiber, 
especially at the right mortorium, and then, the number of the longi- 
tudinal fibers on the right side is much greater than on the left. 

I should like to name the longitudinal fibers observable at the 
four nuclei stage “the primary and secondary longitudinal fibers”. 
These secondary longitudinal fibers are irregular in growth, and 
unequal in length. The total number of these is about 36 at the 
middle part of the body. 

In the broad form, the secondary longitudinal fibers grow longer 
than in the slender form, and the number of the fibers is about 48. 

The earlier stage of the secondary longitudinal fiber is very 
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slender, but it grows continually and becomes longer and thicker. 
This is to become the primary one, reaching almost the same length 
and thickness. 



Fig. 11. Photograph showing 
basal fl ber. 



Fig. 12. Neuromotor System 
at two nuclei stage (broad form). 



d.n 

Fig. 13. A part of the body surface (schematic) 
m.. .longitudinal fiber C...cilia d. n,..deeper fiber net 

i. f...inner fiber bas. gr... basal granule 
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Both libers are Ihicker anteriorly and attenuated posteriorly. 
Three or four strands extend to the tail of the body in the slender 
form but no strand is found at the extrême end of the body. In the 
broad form, most of the loiiR-itudinal libers decrease at the beginning 
of the tail, and four or five are to be seen at the tail. 

The inner liber is an exceedingly délicate thread which connects 
the basal granule to the deeper liber net. The former becomes 
gradually thicker at the end of the ectosarc. The deeper liber net 
is found anastomose on the surface and the interior of the endosarc. 

In I\ i}ft(’sthf((lis, Metcalf states as follows : 'The basal granules 
in each longitudinal row are united by an extremely délicate longi- 
tudinal thread (longitudinal hber). Similarly the basal granules 
of adjacent rows seern to be connected transversely by very délicate 
librillae, though the api)earance is more vague and less sharply 
delined...., the transverse librils of this netvvork lie beneath and 


bas. gr. 

I 



e. sp. 


Fig. 14. Transver.se section 

bas- gr. basal granule C.' cilia d. n deeper liber net 
ec. ectosarc en. endosarc e. sp endosarc spherule 
i. n inner liber 
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not in the pellicula, as accurate focussing clearly shows.” I was 
able to confirm this observation of Metcalf. 

The basal granules rest directly on each fiber. Metcalf states 
“The longitudinal fibrils are a little more superficial, lying apparently 
at the level of the outer ends of the basal granules”. In my materials, 
longitudinal h^rs do not lie at the level of the outer ends of the basal 
granules. The basal fiber is set with large basal granules of cilia, 
while the anterior part of the longitudinal fiber is closely set with 
somewhat smaller ones. Along the rest of the longitudinal fibers, 
they are placed quite evenly and équidistant until they gradually 
become somewhat larger and unequidistant as the fibers approach the 
free end. I hâve observed that two or three of the basal granules arc 
not resting on the longitudinal fiber at the free end of the cilia line. 
Large basal granules of cilia are found situated at the mortorium in 
the two nuclei stage. 
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Bryozoa Fauna collected by the ‘‘Misago^' during 
the Zoological Survey around Izu Peninsula 

I5y 

Y. Okada and Sh. Mawatari 

[With Plates IX— X] 

(Received Nov. 28, 1936) 

This is the second paper on the Bryozoa fauna around Izu 
peninsula. We hâve already published the first paper in the last year 
dealing- with the collection of 1934, and in the i)resent paper mainly 
we describe the specimens collected on June, 1935, including 17 généra 
and 24 species, of which 6 species seem to be new to science. 

Order CHEILOSTOMATA BUSK 
Suborder Anasca LevinSEN 1909 
Division Malacostega Levinsen 1909 
Family Flustridae Smitt 1867 
Genus Spirahtria BUSK 1861 

1. SpiraUiria Hphndigera IIiNCKS 1882. 

(Plate IX, fig. 7. Text-fig. 1.) 

iS iur(il(iri(t .sjiiiiuligerd Marcus 1926, Tierwolt d. Nord- und Ostsee, 7c, 
p. 71, tcxt-fig. 48. — Canu & Ba.ssler 1929, U. S. N. M., Bull. 100, p. 92, fig. 22, 
J. K. 

Diagnosis: The zoarium incrusts sponges, flat, unilamellar. 

The zooecia are distinct, elongated, rectangular or hexagonal, 
arranged in numerous linear sériés alternately. The front wall is 
entirely membranous, and the remaining part is poorely calcified, 
semi-soft. The mural rim is salient, more or less thickened, orna- 
mented by 6—8 pairs of short marginal spines, and of which the distal 

1) Contributions from the Shimoda Marine Biological Station, Tokyo 
Bunrika Daigaku, No. 20. 
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pair is usually larger and serrate or bifurcated. The opecium is 
regular, round or oval. The avicularia are quite interzooecial, form- 
ing the quadrate peculiar chambers between zooecia; the mandibles 
are elongated, slender, pointed obliquely at the end. The ooecia 
unknown. 



a 


Text-fig. 1. Spiralaria spinuligera HiNCKS. 

a. Zooecia. 

b. Mandible of avicularium. 

Locality: A large complété colony was obtained at a station 
between Hatsushima and Itô. 

Family Alderinidae Canu & Bassler 1927 
Genus Ellisina Norman 1903 

2. EUisina crenulata Okada 1929. 

(Text-fig. 2.) 

Ellisina crenulata Okada, 1929, Sci. Rep. Tôhoku lmp. Univ., Biol., vol. 4, 
no. 1, p. 12, pl. 4, fig. 1. 


[Sc. Rep. T.B.D. Sect. B. 
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Diagnosis: The incrusting zoarium is fiat, consisting of many 
linear sériés of zooecia. Zooecia are distinct, subhexagonal or 
rectangular, somewhat thickly calcified, 
separated by salient walls. The frontal 
is quite membranous ; the inner margin 
of zooecial wall is strongly serra ted. 

The avicularia are situated in the cham- 
bers scattered among zooecia, with 
semicircular mandibles pointing ob- 
liquely downwards. The opecium is 
normal, elliptical. The ooecia are un- 
known. 

Distribution : Mutsu Bay, Aomori- 
ken, Japan. 

Locality: A small fragment was xext-fig. 2. 
obtained at a station between Hatsu- Okada 

shima and Itô. Zooecia with an interzooecial 

Note: The présent specimen is av.cularium. 

closely allied to ElUsmidra pijriformis 

Canu & Bassler, but differs from it in the shape of avicularia and 
with the crenulated inner margin of zooecium. 

Division Cellularina Smitt 1867 
Family ScrtipoceUariidae Levinsen 1909 
Genus Scrupocellaria Van Beneden 1845 
3. Scrupocellaria diadema Busk 1852. 

Scrupocellaria diadema BuSK, 1852, Poly. Sert. Zoophy. X'oy. Kattlesnake 
Aust. & Louis. Arch., p. 370. — Busk, 1852, Cat. Mar. Poly. Brit. .Mus.. 1, p. 24, 
pl. 28, fîgs. 1-3. — Haswell, 1880, Proc. Linn. Soc. N. W. Wales, p. 37. -HiNCKS, 
1884, Ann. Ma^. Nat. Hi.st., 5, 13, p. 357. — Hincks, 1887, Journ. Linn. Soc. 
Lond., 21, p. 129, pl. 12, fip:. 6. — Ortmann, 1890, Arch. f. Naturjr., 50, 1, p. 22, 
pl. 1, figs. 4 a-c. — Kirkpatrick, 1890, Sci. Proc. R. Dublin Soc. (N. S.), 0, p. 603. 
— Thornely, 1905, Rep. Oys. Fish., p. 109. — Thornely, 1907, Rec. Ind. Mu.s., 
1, p. 181. — Yanagi & Okada, 1918, Annot. Zool. Jap., 9, p. 414. — Marcus, 1921, 
K. Svensk. Vet-Akad. Handl. Stockholm, 61, 5, p. 6, pl. 1, L — Marcus, 1922, 

Abhandl., pl. 24, fii?. 2. — Okada, 1923, Annot. Zool. Jap., vol. 10, art. 22. p. 221. — 
Harmer, 1926, Siboga Exped., 28, b, pp. 375-378, pl. 25, figs. 20-25. — Okada, 
1934, Sci. Rep. T. B. D. sect., B. vol. 2, p. 6. 
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Sci’Kjjoccllarid rcrviconiw BUSK, 1852, Cat. Mar. Poly. Brit. Mus., p. 24, pl. 
02, fig-s. 14. 

Scn(i)or(’ll(iria atnivctcdH MacGillivray, 1887, Tran.s. Roy. Soc. Vict., vol. 
2.'>, p. 184, pl. 1, fijjjs. Il, la. 

Scn(i)oc(‘llarid fjaspdri Thornely, 1907, Rec. Ind. Mus., 1, p. 181, textfip:. 

Sent jXK'i’Hd ria jolloiHii Robertson, 1921, Roc. Ind. Mus., 22, pt. 1, no. 8, p. 3G. 

Dia^nosis: The zoarium articulated, dichotomous ; the joint 
iransversin^ the middle of the opecia of the outer zooecium. The 
zooecia are distinct; the opecia often occupying about two-thirds of 
the front; the mural rim is thick; the scutum typically présent, 
variable in shape, not filling’ the opecia, sometimes wanting. The oral 
spines are slender, typical, 5 in number, 2 external, 1 distal, 2 internai. 
The frontal avicularia usually présent, compressed and raised, with 
triangular mandibles. Axillary zooecium bears commonly a large 
frontal avicularium with the rostrum denticulated, and with the 
elongate triangular mandibles. The marginal avicularia are small. 
The seta are long, the setal groove oblique, the rootlet-foramen 
latéral. A single vibraculum is in the axil. Ooecia are very short, 
with large pores. 

Distribution: Queensland; Torres-Strait ; Society Islands; 
Malay Peninsula; Aru Islands; Java; New Guinea; Sumatra; Singa- 
pore; Andaman Islands; otf Burma (69-80 m.) ; Madras (6-10 m.) ; 
(îanjam coast (88-48 m.) ; Ceylon; Philippine (57 fms.) ; Japan — 
Tsushima Channel (97-175 m.); Shimoda, Shizuoka-ken. 

Localities: Seve/al fragments were collected at three stations 
off Manazuru, ofF Fukuura, and between Ilatsushima and Itô. 

Genus Canda Lamouroux 1816 
4. Ca)i(la retiformis PoURTALES 1867. 

CdtuUt rvtiforniis PouRTAl.ES 1807, Bull. Mus. Comp. Zool. Harvard Coll., 
1, No. 0, ]). 110. — PniLirrs, 1899, Rcp. on Poly., Willcy, Zool. Results, pt. 4, 
p. 441, pl. 42, fij^. 1. — Waters, 1915, Proc. Zool. Soc. London, p. 479, pl. 09, figs. 
1, 2, 0.- OsBüRN, 1914, Publ. Carn. Inst., no. 182, p. 192. — Canu & Bassler, 1929, 
Bull. 100, U. S. N. Mus., vol. 9, pl. 212.— Thornely, 1912, Trans. Linn. Soc. 
Zool., vol. 15, p. 141. 

(’o />('/•(■(/ rctifonnis Smitt, 1872, Florid. Bry. Kongl. Svenska Ventens. 
Handl., vol. 10, no. Il, p. 10, pl. 5, figs. 45-40. — Thornely, 1905, Ceylon Pearl- 
Oyster Fisheries, vol. 4, Suppl. Rep., 26, p. 109. 

Diagnosis: The zoarium is formed of rectilinear segments, 
dichotomous, without apparent articulation. The zooecia are distinct, 
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rectangular. Avicularian chamber is wide, and the mandible is 
triangular. Two vibracula at a bifurcation. Near the base of the 
vibracLilar seta there is a projecting délicate free arch at right angles 
to the axis of the seta. 

Distribution: Philippine; Gulf of Mexico; Florida; Zanzibar 
Channel. 

Locality: A small fragment which may be identified with this 
species, was obtained at a spot off Manazuru-saki. 

Genus Menipea Lamouroux 1812 
5. Menipea occidental is Trask 1857. 

Mcnipca occidcntalis TuASK, 1857, Proc. ('al. Acad. Sci., p. llo, pl. i, 
fig;. 4. — Robertson, 1905, Univ. Calif. Piibl. Zool., vol. 2, p. 254, pl. 0, fi^s. 22- 
25. — ^Okada, 1918, Annot. Zool. Jap., vol. 9, part 4, ]). 409. 

Mrtiipva compacta HiNCKS, 1882, Ann. Ma^î. Nat. Hist., 5, 10, p, 1(>1. - 
Hincks, 1884, Ann. Mag. Nat. Hist., 5, l.>, p. 208, pl. 9, Og. 8. 

Diagnosis: The zoarium is articulated and biserial, forming a 
bushy tuft attached to the sea-weed; the branching is regular and 
each segment has usually 3-6 zooecia. The zooecia are elongated, and 
narrowed proximally; the aperture is oval or elliptical occupying 
about half the gymnocyst, surrounded distally by six jointed spines 
usually, some of which are bifurcated, covering the large part of the 
aperture. The latéral avicularia are very well developed, the frontal 
avicularia are small and rare. The radicular dietella is placed on the 
proximal portion of the external zooecium below the chitinous tube. 
The ooecia are large, globose, hyperstomial, perforated hy a small 
number of pores. 

Distribution: Japan — Misaki, Yokohama, Kanagawa-ken ; Ozu, 
Ibaraki-ken. 

Localities: Several complété colonies were obtained at the two 
stations, off Fukuura and between Hatsushima and lio. 

Family Becvniidae Canu & Basslkr 1927 
Genus Beania Johnston 1817 
Subgenus Diachoris BUSK 1852 

6. Beania (Diachoris) discodermiae Ortmann 1890. 

Diachoris discodermiae Ortmann, 1890, Arch. f. Naturg., Jahrg. Bd. 1. p. 20, 
pl. 1, fig. 23. 
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Beania discoder iniae Harmer, 1926, Siboga Expeditie 28 a, p. 415, pl. 28, 
figs. 9-10. 

Diagnosis: The zoarium is free, attaching to the substratum, 
soft, fiat, multiserial, reticulate; the fenestrae moderate but narrower 
than the zooecia. The zooecia are little calcified, elliptical, elongated, 
suddenly narrowed in the distal one-third of the length, longitudinal, 
and are joined together by six stoloniform prolongations, the con- 
necting tubes, one from the proximal, and the other four from the 
latéral walls of the zooecia. The mural rim of the zooecia bears 5-11 
long, slender marginal spines on one side and 3-4 shorter distal 
spinules. The avicularium is large pedunculate, with a globose head 
not compressed, and narrow, with a symmetrical rostrum, situated 
on either distal side of the zooecium, just on the proximal side of the 
operculum, with long slender, slightly curved mandibles. Ooecium 
is vestigial. 

Locality: One small fragment of a colony was obtained at a 
spot off Manazuru. 

Note: The présent species differs from Diachoris distans 
Hincks in zooecial features and in having the many marginal spines, 
distal spinules and long slender avicularia. 


Suborder Ascophora LeVINSEN 1909 

Family PetraJiidae Levinsen 1909 
Genus Pctralia Mac Gillivray 1887 

7. Petralia japonica (BusK) 1884. 

(Plate IX. fig. 2.) 

LcproUa japoyiica BuSK, 1884, Chall. Rep., p. 143, pl. 18, fig. 5. — Waters, 
1876, Suppl. Chall. Rep., 6, 31, pp. 1-41, pis. 1-3. — Ortmann, 1890, Arch. f. 
Naturg., 5, 66, 1, p. 39, pl. 1, fig. 11. — Waters, 1909, Journ. Linn. Soc., Zool., 
vol. 31, p. 149, pl. 13, figs. 10-12. — Levinsen, 1909, Morph. Syst. Stud. Cheil. 
Bry., pp. 352-353, pl. 13, figs. 6 a-b. 

Pctralia japonica Marcus, 1921, Kungl. Svenska. Vetens. Ak. Hand., vol. 61, 
no. 5, p. 26, pl. 2, figs. 16, 17, pl. 2, fig. 3. — Canu & Bassler, 1929, Bull. U. S. N. 
M., no. 100, vol. 9, pp. 254, 255, fig. 104. — Waters, 1913, Proc. Zool. Soc. London, 
p. 518. — Okada, 1934, Sci. Rep. T. B. D., sect. B, no. 26, p. 12. 

Diagnosis: The zoarium is thick, unilamellar, covered with 
yellowish-brown epithelium. The zooecia are distinct, separated by 


[Sc. Rep. T.B.D. Sect. B. 



Bryozoa Fauna around Izu Peninsula (II) 


59 


a furrow, pyriform, truncate below; the frontal is slightly convex or 
tumid, perforated by somewhat numerous, large tremopores. The 
aperture is large, slightly concave proximally and laterally, provided 
with thick peristome, having an operculum well chitinized marginally. 
The ooecium appears very seldom, deeply imbedded in distal zooeciuni, 
and is formed of porous cryptocyst. The latéral avicularium is 
small, circular or oval, almost entirely immersed, placed on one side 
of the aperture; the mandible is broadly rounded, as a rule, directed 
obliquely outwards and proximally. 

Distribution: China Sea (88fms.); Sibutu Island (175 fms.) 
Bornéo; Indian Océan; Mauritius; Trincomalee; Gulf of Manaar; 
Natal; Wasin (10 fms.) ; British East Africa; Red Sea; Bay of Agig 
Suraza (9 fms.) ; Japan — Sagami-Bay, Misaki, Enoshima, Kanagavva- 
ken; Shimoda, Shizuoka-ken ; Hamajima, Mieken; Maizuru (85- 
40 fms.), Kyôto-fu; Kôbe (8-50 fms.), Hyôgo-ken; Okino-shima, 
Shimane-ken; Takanoshima, Chiba-ken; Formosa Channel (270 m.). 

Locality: A small fragment was obtained at a spot off Hatsu- 
shima, 25-30 fms. 

Genus Petraliella Canu & Bassler 1927 
8. Petraliella armata Waters 1913. 

(Plate IX, figs. 6, 6.) 

Petraliella valtar var. armata Waters, 1913, Proc. Zool. Soc. London, p. 618, 
pl. 70, figs. 15-20. 

Petraliella armata Canu & Bassler, 1929, U. S. N. M., Bull. 100, vol. 9, 
pp. 260-261, pl. 25, figs. 1, 2. — Okada, 1934, Sc. Rep. T. B. D., Scct. B, vol. 2, 
no. 26, p. 14, pl. 2, fig. 5. 

Diagnosis: The zoarium incrusts the substratum, unilamellar, 
flat, somewhat thick, faintly yellowish-brown in alcohol. The zooecia 
are distinct, separated by a salient thread ail round, large, elliptical 
or rectangular, a little enlarged distally; the frontal is convex, per- 
forated with many large tremopores, and the marginal sériés of pores 
are larger than the other and often two or three of them unité to 
form a single elliptical opening. The zooecial aperture is very large, 
semicircular, transverse; the proximal border is straight and bears a 
broad, médian pseudolyrula and two salient, equal cardelles, limiting 
two small latéral indentations. The peristome is thin and little 
salient; the shield around the aperture is enlarged and rounded 
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laterally, supporting two round, a little elevated oral avicularia with 
semicircular mandibles on both sides. A large, non-striated, dis- 
symmetric avicularian umbo is placed just before the aperture; a 
raiKsed oval, oblique avicularium with a triangular, somewhat falci- 
form mandible is on the top of it. One small, oval sporadic 
avicularium appears usually near the proximal part of the frontal. 
On the inferior side of each zooecium there is a radicular pore, rather 
constant in size, frequently closed by a chitinous pellicule. The 
ooecium is hyperstomial, broad, globular, halfly imbedded in distal 
zooecium, surrounded by very salient thread, finely perforated by 
numerous minute pores. 

Localities: Two large colonies were collected at two spots off 
Hatsushima and off Manazuru-saki. 

Note: In the zooecial aspects, the présent specimen is closely 
allied to original species of Petraliella cirmata Waters and Petrcüiella 
philippinensis Canu & Bassler, but differs from the former in lack- 
ing a large avicularium and in having the non-striated avicularian 
umbo, and from the latter in the presence of salient threads sur- 
rounding both the zooecia and the ooecia, in the regular form of 
latéral indentations, in the absence of a large oblique avicularium, in 
the ooecium not burried in the distal zooecium, and in one radicular 
pore. 


9. Petraliella umbonata n. sp. 

(Plate IX, figs. 3, 4.) 

Diagnosis: The zoarium is leaf-like or lanceolate, slightly thin 
and somewhat semi-transparent in the fringe, attaching to the sub- 
stratum with the proximal end. The zooecia are distinct, elliptical, 
elongated, separated by deep furrow, arranged alternately in some 
linear sériés starting from the proximal end of the zoarium. The 
frontal is conspicuously convex, perforated by many wide tremopores, 
somewhat reticular in appearance, and minutely granulated. The 
shield-like area around the aperture is thin distally and thickened 
proximally; the small oral avicularium is absent but occasionally 
one or two avicularia with semicircular mandibles are présent on 
the side of the aperture. The médian avicularian umbo, situated 
just in front of the aperture is wery distinct, dissymmetrically 
bifurcated at the base, having an oblique triangular mandible on the 
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inner-side. The umbo is conspicuousiy long, consisting of a striated, 
hollow process slightiy curved outwards at the end. The zooecial 
aperture is semicircular, with thin peristome; the proximal margin 
is straight, having tvvo, small, circular indentations laterally limited 
by the broad médian pseudolyrula and two latéral condyles. The 
ooecia are unknown. 

Locality: A single complété colony attached to a shell was 
obtained at a spot off Hatsushima. 

Note: In general features, the présent species is very similar 
to Petrcdiella philipiïinemis Canu & Bassler, but may be easily 
distinguished from it in its highly projecting avicularian umbo. 


Family Stoniacheto^eJlidae Canu & Bassler 1920 
Genus EHcharokleH Milne-Edwards 1820 

10. Escharoidea ramnlosnm n. sp. 

(Plate IX, fig. 8.) 

Diagnosis: The zoarium is free, erect, cylindrical, bifurcated, 
formed of x-S longitudinal sériés of zooecia, arranged alternately. 
The zooecia are large, distinct, elongated, cylindrical, aliform distally, 
separated by salient furrows; the distal portion is terminated by a 
salient and almost complété peristomice with a large, developed 
oral mucro hiding entirely the aperture. The frontal is very convex, 
formed of a minutely granulated pleurocyst, bordered by numerous 
areolar pores which separate very short costules. The zooecial 
aperture is oval or circular. On each side of the peristomice there 
is large, transverse, spatulated, oral avicularium with pivot on the 
top of the elevated avicularian mucro, The ooecia unknown. 

Locality: Small fragments were collected at a spot off Mana- 
zuru. 

Note: The présent species is close to Esckaroides erecta Canu 
& Bassler but difîers from it in having the more prominent, broader, 
médian oral mucro and in having the laterally situated avicularian 
mucro with a large spatulated avicularium. 
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Family Escharellidae Levinsen 1909 
Subfamily Schîzoporellae Canu & Bassler 1917 
Genus Arthropoma Levinsen 1909 

11. Arthropoma cecilii (Savigny-Audouin) 1826. 

Flnstra cecilii, Audouin, 1826, Expi., 1, p. 239. 

Schizo])nrella cecilii HiNCKS, 1880, Hist. Brit. Mar. Poly., p. 269, pl. 43, 
fig. 6. — MacGillivuay, 1895, Trans. Roy. Soc. Vict., vol. 4, p. 33, pl. 11, fig:. — 
Robertson, 1908, Univ. Calif. Pub. Zool., vol. 4, no. 5, p. 288, pl. 19, fig. 43. — 
Okada, 1923, Annot. Zool. Jap., vol. 10, art. 22, p. 229. — Ortmann, 1890, Arch. 
für Naturg., vol. 50, p. 51, pl. 1, fig. 4. — Calvet, 1907, Exp. Scient. Trav. et 
Talism., p. 415. — Thornely, 1910, Trana. Linn. Soc. Zoology, vol. 15, p. 147. 

Arthropornd cecilii Levinsen, 1909, Morph. Stud. Chilost. Bry., p. 232. — 
Waters, 1913, P. Z. S. Lond., p. 508. — Waters, 1918, Journ. Linn. Soc. Zool., 
vol. 34, p. 20.— Canu & Bassler, 1929, Bull. 100. U. S. N. M., vol. 9, pp. 296-297. 

Diagnosis: The zoarium is incrusting, unilamellar, forming a 
circular expansion; the zooecia arranging radially and alternately, 
are very distinct, somewhat regularly hexagonal, globular, separated 
by a salient thread; the frontal is a tremocyst prominently convex, 
with a mucro just below the aperture and perforated by numerous 
large pores ail over the surface, forming a réticulation. The aperture 
semicircular, with a straight lower margin, provided with a prominent 
linear rimule on the middle. The peristome thick, with a flat shield- 
like area perforated with a linear small pores along the upper margin 
and provided with a slightly projected umbo on the médian of the 
lower margin just below the rimule. The avicularia are absent. 
Ooecia globose distinctly projected from the surface with nodulous 
surface, perforated with minute pores. 

Distribution : Western Atlantic ; British Channel ; Gulf of Cadiz ; 
Cape Blanc; Cape Verde; Mediterranean ; Galapagos; La Jolla; Cali- 
fornia; Queen Charlotte Islands; Australia; China Sea; Indian 
Océan ; Reunion Island ; Zanzibar Channel ; Japan — Takanoshima, 
Chiba-ken; Okinose, Sagami Bay (300-400 f ms.) , Kanagawa-ken ; 
Kagoshima Bay, Kagoshima-ken ; Tsushima Channel, Yamaguchi-ken. 

Locality: A complété colony was obtained at a spot off Hatsu- 
shima. 

Note: The présent specimen bas very larger tremopores than 
the normal form. 
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Genus Dakaria JULLIEN 1903 

12. Dakaria bidentata (Ortmann) 1890. 

(Plate IX. fig. 1, Text-fig. 3.) 

Lepnilla bidentata Ortmann, 1890, Arch. f. Nalurg., 66, 1, p. 40, pl. 3, 

fig. 10. 

Diagnosis: The zoarium is thin, unilamellar, incrusting sea- 
weeds, dark purplish brown in alcohol. The zooecia are distinct, 
elongated, elliptical, somewhat widened distally, 
arranged in linear sériés alternately, and 
clearly separated by a salient thread. The 
frontal is convex, finely perforated by many 
tremopores, each with more or less prominent, 
elevated margin. The aperture is semi-circular, lext-ii^ 

with twü large latéral condyles limiting a Dakaria bidentata 
broad, characteristic, rectangular médian (Ortmann). 
rimule; the proximal margin of the rimule Operculum. 

is straight or little convex. The peristome is 

entire, rather thin, salient, smooth or minutely granulated, with deep 
brown fringed operculum. No avicularia. The ooecia are unknown. 

Distribution: Japan — Sagami-Bay (40fms.), Kanagawa-ken. 

Localities: Several complété colonies attached to sea-weeds 
were obtained at spots off Manazuru and Manazuru-saki. 

Note: The présent species is very resemble Dakaria rjrandiH 
Canu & Bassler, but differs from it in the presence of salient thread, 
broader aperture, and somewhat rectangular large rimule. 

Subfamily Microporellae Canu & Bassler 1917 
Genus Microporella Hincks 1877 

13. Microporella ciliata (Pallas) 1766. 

Eschara ciliata var. B Pallas, 1766, Elench. Zooph., p. 38. 

Ccllepora ciliata Linnaeus, 1766, Syst. Nat., ed. 12, p. 1286. 

Lepralia ciliata JOHNSTON, 1847, Brit. Zooph., ed. 2, p. 323, pl. 57, figs. 4, 5. 
— Busk, 1854, Cat. Mar. Poly. Brit. Mus., 2, p. 73, pl. 74, figs. 1, 2, pl. 77, figs. 3- 
6. — Busk, 1859, Crag. Pol., p. 42, pl. 7, fig. 6. 
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Micropordla ciliata Hincks, 1880, Hiat. Brit. Mar. Poly., pp. 20G-210, pl. 28, 
fiRB. 1*8.— OSBURN, 1912, Bull. Bur. Fish., vol. 30, pp. 233-234, pl. 24, figs. 44- 
44c.— NoRiKiAKi), 1918, Bry. Arct. Reg., pp. 59-60. — Waters, 1918, Journ. Linn. 
Soc. Lond., vol. 34, p. 26.— Okada, 1923, Annot. Zool. Jap., vol. 10, p. 227.— 
Canu & Bassler, 1923, Bull. 125, U. S. N. M., p. 119, pl. 20, figs. 1-6; pl. 36, 
figs. 4, 5.— Okada, 1929, Sci. Rcp. Tôhoku lmp. Univ., Biol., vol. 4, no. 1, fa.sc. 
1, pp. 26-27, pl. 2, fig. 5, text-fig. 11.— Canu & Bassler, 1929, Bull. 100, U. S. N. 
M., vol. 9, p. 331, pl. 40, figs. 2-4.— Okada, 1934, Sci. Rep. T. B. D., sect. B. 
vol. 2, pl. 13. 

Microporella vihraculifera HlNCKS, 1883, Ann. Mag. Nat. Hi.st., 5, 11, p. 
443, pl. 17, fig. 2. 

Diai?nosis: The zoarium incrusting shells is thin, unilamellar. 
The zooecia are distinct, arranged in radial lines, ovate; obscurely 
hexagosal, separated by deep furrows; the frontal is convex, punctate 
or granular. The aperture is semicircular with the straight proximal 
margin; the peristome is not salient and bears 5-7 spines. The 
ascopore is found little below the aperture, lunate, freqiiently on a 
small mucro. The frontal avicularium is on one side or the other, 
with an acute mandible directed obliquely upwards or laterally, 
sometimes vibraculoid. The ooecia are globose, areolated round the 
base, minutely punctured, with 2 spines distally. 

Distribution: Cosmopolitan : Japan — Okinosé, Jôgashima, Mi- 
saki, Kanagawa-ken ; Goto Is., Nagasaki-ken; Ushijima, Yamaguchi- 
ken; Chôsi, Tateyama, Chiba-ken; Takashima, Wakkanai, Hokkaido; 
Kurokutô, Yamagata-ken; Kushimoto, Wakayama-ken ; Yakushima, 
Kagoshima-ken ; Misaki, Ehime-ken; Shimoda, Shizuoka-ken. 

Localities: Several complété colonies attached to the shells of 
Laqueus sp. were obtained at two spots between Hatsushima and Itô. 


Family Smittinidae Levinsen 1909 
Genus Smittina Norman 1903 

14. Smittma reticidata (MacGillivray) 1842. 

Lepralia rvticuhtia MacGillivray, 1842, Ann. Mag. Nat. Hist., 9, p. 467. 
—Johnston, 1847, Brit. Zooph., vd, 2, p. 317, pl. 55, fig. 10 .— Busk, 1854, Cat. 
Mar. Poly. Brit. Mus., 2, p. 66, pl. 90, fig. 1, pl. 92, fig.s. 1, 2. 

Smittina rvticniata HlNCKS, 1880, Hist. Brit. Mar. Poly., pp. 346-348, pl. 
48, figs. 1-5.— Jelly, 1889, Synon. Cat. Mar. Bry., p. 250.— MacGillivray, 
1895, Trans. Roy. Soc. Vict., vol. 4, p. 9:1^, pl. 12, figs. 20-21.— Calvet, 1907, 
Camp. Travail. Talism., p. 432. — Robertson, 1908, Univ. Calif. Publ., vol. 4, 
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p. 308, pl. 23, figs. 75, 76. — Nordgard, 1918, Bry. Arct. Reg., p. 60. — Nordgard, 
1900, Den. Nors. Nordh.-Exp., 27, p. 13.— Canu & Bassler, 1928, Mem. 
Soc. Sci. Nat. Maroc, vol. 18, p. 41. — Canu & Bassler, 1929, U. S. N. M., Bull. 
100, vol. 9, pp. 337-339, pl. 39, figs. 8-10.— Okada, 1929, Sci. Rep. Tôhoku lmp. 
Univ., Biol., vol. 4, no. 1, p, 29, text-fig. 14. 

Diagnosis: The zoarium is flat, unilamellar, thin, somewhat 
semi-transparent in alcohol, circular with fringe, and incrusting 
sea-weeds. The zooecia are distinct, separated by salient threads, 
elongated, elliptical, and arranged in radial Unes; the frontal is con- 
vex, formed of a rugose pleurocyst surrounded by large areolar pores 
separated by very prominent costules. The zooecial aperture is 
elliptical or oval, transverse, with a thin raised peristome with pro- 
minent cardelles, forming a large rimule in the middle of the lower 
lip; the lyrula is salient. The oral spines are usiially four, situated 
on distal border of the peristome. The frontal avicularium is small, 
round, oval or elliptical, somewhat elevated, placed just below the 
rimule on the médian longitudinal axis of the zooecium. The mandible 
is acute, pointed down-wards. The ooecium is hyperstomial, placed 
on the distal zooecium, semicircular, globose, prominently punctured 
and somewhat porous. 

Distribution: Kara Sea (349 m.); Spitzbergen (36-146 m.) ; 
Norway (65-486 m.) ; Denmark; Great Britain; France; Mediter- 
ranean Sea; California (18m.); China Sea (49m.); Philippines; 
Indian Océan; Mauritius: Japan — Mutsu Bay, Aomori-ken; Fukura, 
Awaji, Wakayama-ken ; Sagami-Bay, Kanagawa-ken. 

Locality: Several complété colonies were obtained at spots off 
Manazuru, Hatsushima and Manazuru-zaki. 


15. Smitthia landsborovii (JoHNSTON) 1849. 

(Plate X, fig. 8; Text-fig. 4.) 

L(’])rali(i landshorovii Johnston, 1849, Brit. Zooph., ed. 2, p. 310, pl. 54, 
fig. 9.— Busk, 1854, Cat. Mar. Poly. Brit. Mu.s., 51, p. 66, pl. 86, fig. 1, pl. 102, 
fig. 1. — Hincks, Quart. Journ. Micr. Sci., 7, p. 277. 

Smittina landshorovii Hincks, 1880, Hist. Brit. Mar. Poly., vol. I, pp. 341- 
347, pl. xlviii, figs. 6-9. 

PJscharella landshorovii, Smitt, 1867, Oefr. k. Vet-Ak. Forh. Bihang, 12 & 
92, pl. 24, fig. 63. — Smitt, Floridan Bryoz., pt. 2, p. 60, pl. 10, figs. 201, 202. 
— Okada, 1923, Annot. Zool. Jap., vol. 10, art. 22, p. 228. 
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Diagnosis: The zoarium incrusting shells, unilamellar, milky 
white in alcohol ; the zooecia are arranged alternately in many radial 
lines from the ancestrula. The zooecia are distinct, elliptical or sub- 
hexagonal, somewhat elongated, separated by a furrow; the frontal 

is a little convex, formed by a thickly 
granulated pleurocyst bordered by many 
distinct areolar pores with short costules. 
The peristome is thin somewhat elevated ; 
the orifice is circular, lunar. or oval, more 
or less transverse, with a prominent rimule 
in the middle of the lower margin; the 
cardelles are indistinct; the lyrula mode- 
rate not triforiate. The médian frontal 
avicularium situated just below the rimule, 
has a semicircular or lip-like, descendent 
mandible and prominent pivot. The areas 
round the peristome and avicularium are 
somewhat elevated and more minutely 
granulated. The ooecium is hyperstomial, smooth, perforated, deeply 
imbedded in the distal zooecium, and surrounded thickly by secondary 
calcification. 

Distribution : Japan — Hamajima, Miye-ken ; Chôshi, Chiba-ken ; 
Kurokujima, Yamagata-ken; Shimane-ken. 

Localities: Small fragments were obtained at spots off Mana- 
zuru, Aziro, and between Hatsushima and Itô. 

Note: The specimen on our hands are very closely allied to 
Smittina marmorea HiNCKS especially in the character of the granu- 
lated frontal caused by the secondary calcification, but differs from 
it in semicircular avicularian mandible. 

16. Smittina projecta n. sp. 

(Plate X, figs. 1-3; Text-fîg. 6.) 

Diagnosis : The zoarium is unilamellar, thin, incrusting sponges, 
milky white in alcohol. The zooecia are distinct, rectangular or 
quadrate, with deeply concaved lower margin, separated by deep 
furrows and arranged in many radial lines. The frontal is very con- 
vex, granular, not perforated, and is^ surrounded laterally by some- 
what small number of deep areolar pores with more or less indistinct 



Text-fig. 4. Smittina landa- 
borovii (Johnstone). 
Zooecia with an ooecium. 
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costules. The peristomice is 
vei*y prominently developed, 
much elevated, somewhat thick; 
the orifice is semicircular or 
elliptical, transverse, with 2 
latéral denticles limiting the 
semicircular médian rimules. 
The aperture is circular with a 
large lyrula, closed by an oper- 
culum but always concealed in 
the peristomice. The non- 
ovicelled zooecia hâve three 
hollow oral spines distally and 
the peristome is not entire; the 
ovicelled zooecia hâve no spines 
but entire peristomice. The 
frontal avicularium is gigantic, 
situating on one side of elevated 
peristomice, strongly denticu- 
lated marginally, with long, 
slender, acute triangular man- 
dibles, pointed upwards or 
downwards. One or two small 
oval avicularia with semi- 
elliptical mandibles, situated on 
the frontal, about the base of 



OP 


Text-fig. 6. Smütnüi projecta n. sp. 

a. Two zooecia with an ooecium. 

b. Mandible of large and narrow 
avicularium. 

c. Innerside of peristome to show the 
lyrula. 

d. Mandibles of smaller avicularia. 


peristomice. The ooecia are hyperstomial, imbedded in the distal 


zooecium, thin, globose, minutely perforated, surrounded by thickly 


calcified proximal part of the distal zooecium. 


17. Smitihia hatsushima n. sp. 

(Plate X, fig. 4 ; Text-fig. 6.) 

Diagnosis: The zoarium forming an unilamellar incrustation, 
grayish purple in alcohol, consisting of a longitudinal row of zooecia 
arranged rather regularly. The zooecia are distinct, hexagonal, 
elliptical, separated by rather distinct furrows; the frontal is 
granular, somewhat convex, porous, bordered by a line of small 
circular areolar pores. The peristome is salient, thick, broad, and 
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finely granulated, with a médian pseudo-rimule 
inferiorly; the lyrula is very wide and bifurcated. 
The ooecia hyperstomial. 

Locality: A small complété colony attached 
to Shell was obtained at a spot between Hatsu- 
shima and Itô. 


Text-fig. 6. Note: This species is distinguished from 

Smittimi hatsushima other species in the same genus by having the 
^P- thick, broad, transverse peristome and very wide, 

Variations of lyrula. bifurcated lyrula. 


18. Smittina rouvillei Calvet 1902. 

(Plate X, figs. 6, 6 ; Text-fig. 7.) 

Swittina rouvillei Calvet, 1902. — Calvet, 1927, Bull. LTnst. Oceanog. 
Monaco, no. 503, p. 26, fig. 5. 

Diagnosis: The zoarium is incrusting. The zooecia are distinct, 
rectangular or hexagonal, somewhat elongated or not, separated by a 
salient thread. The frontal is a litte convex, rugose, shrinkled ail 
over the surface, surrounded by large areolav 
pores. The aperture is suborbicular or semi- 
circular, transverse, with minutely denticulated 
distal margin and curved sinuated proximal 
margin, two latéral denticles and a narrow lyrula 
occur in the orifice. There are three spines on the 
upper margin of the peristome. The frontal 
avicularia are two in number and not equal in 
size, situated on each side a little below the aper- 
ture, with slender, acute, triangular mandibles 
pointed obliquely downward. The ooecium is 
hyperstomial. 

Distribution : Monaco. 

Locality: A small fragment was obtained 
at a spot between Hatsushima and Itô. 

Note: This species is close to Smittina Text-fig. 7. 

tinspinosa (Johnston) in the presence of three Smittina ronvillei 
oral spines, but differs from it in the,dimorphism Calvet. 
of the avicularia. 
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19. Smittina elongata n. sp. 

(Plate X, fig. 7 ; Text-fig. 8.) 

Diagnosis: The zoarium incrusting 

sponges; flat, unilamellar, milky white in 
alcohol. The zooecia are distinct, much 
elongated elliptical, separated by a furrow, 
arranged alternately in linear sériés radiat- 
ing from the ancestrula; the frontal is flat 
or slightly convex, finely granulated, sur- 
rounded laterally by a line of large areolar 
pores with short costules. The aperture is 
suborbicular somewhat attenuated proximal- 
ly with fig-like appearance; the peristome 
is thin, slightly elevated, with two latéral 
cardelles on both sides, but with no lyrula. 

The frontal avicularium with pivot situated 
on either side a little below the aperture and 
has long acute mandibles obliquely pointed 
downwards. The ooecium is hyperstomial, situated in the distal 
zooecium, globular, prominent, minutely punctured on the surface. 

Locality : A complété colony was obtained at a spot ofî Fukuura. 

Genus CodoneUa Ganu & Bassler 1927 

20. CodoneUa acuta (Ortmann) 1890. 

(Text-fig. 9.) 

Lepralid ftcuttt Ortmann, 1890, Arch. f. Naturg., 5(>, 1, p. 41, pl. S, fig. 12. 

Diagnosis: The zoarium is unilamellar, incrusting shells, pale 
brown in alcohol. The zooecia arranged in linear .sériés alternately, 
are distinct, rectangular, elongate, gradually attenuated proximally, 
separated by very salient threads. The frontal is little convex, 
rough, indistinctly granulated and perforated by many minute tremo- 
pores. The aperture is suborbicular; the peristome is thin, little 
salient, with two cardelles limiting a broad médian rimule. A single 
médian avicularium is placed just before the aperture, with straight, 
pointed, triangular, de.scendent mandibles. The ooecium is hyper- 
stomial, clo.sed by the operculum, circular and granulated. 



Text-fig. 8. 

Smittina elongata n. sp. 
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Text-fig. 9. Codonella acuta (Ortmann). 
a. Zooecia. b. Mand ble of frontal avicularium. 

Distribution: Japan — Sagami Bay, Kanagawa-ken ; Ôshima, 
Kagoshima-ken. 

Locality: Two small fragments were secured at spots off Mana- 
zuru and Manazuru-saki. 

Note : This species differs from Codonella obtusafa (Ortmann) , 
in its pointed médian avicularium and rough frontal surface more 
indistinctly granulated. 

21. Codonella spaUdata n. sp. 

(Text-fig. 10.) 

Diagnosis : The zoarium forms a thin incrustation. The zooecia 
distinct, rectangular, elongated, broad distally, separated by a salient 
thread. The frontal is a tremocyst, slightly convex, finely perforated 
by many small pores. The peristome is salient, elevated and complété 
with two small cardelles limiting a round rimule. The aperture is 
orbicular, closed by the operculum. The médian avicularia are placed 
below the aperture, more or less elevated from the frontal ; dimorphic, 
the smaller elliptical one with tongue-shaped mandible; the other, 
with very large spatulate mandibles. The ooecia are unknown. 

Distribution: Japan — Senzaki, Yamaguchi-ken. 

Locality : A small fragment without ooecium was obtained at a 
station off Manazuru. 
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Text-fig. 10. CodotipUa syatidaia n. sp. 

a. Zooecia with two kinds of avicularia. 

b. Operculum. 

c. Mandible of large avicularium. 

d. Mandible of fmall aviculaium. 

Note: The présent species is close to Codonclla acuta (Ort- 
MANN) in general zooecial features, but peculiar in its gigantic 
spatulated médian avicularia. 

Family Tubucellariidae Busk 1884 
Genus Tubucellaria D’Orbigny 1852 
22. Tubucidlaria cereohJes Ellis & SoLANDER 1786. 

Tubucellaria erreoides Ellis & SoLANDER, 1780, Nat. Hist. Zooph., p. 20, 
pl. 5, figs. B-E. — Kirkpatrick, 1890, Ann. Mag. Nat. Hist., ser. 0, vol. 5, p. 10. 
— MacGillivray, 1895, Trans. Roy. Soc. Vict., vol. 4, p. 105, pl. 4, fig. 1. — 
Waters, 1907, Journ. Linn. Soc. Lond., vol. 30, p. 129, pl. 15, fig.s. 8, 9, 15, 10. — 
Waters, 1909, Journ. Linn. Soc. Lond., vol. 31, p. 142. — Canu & Bassler, 1920, 
U. S. N. M., Bull. 100, p. 542. — Robertson, 1921, Rcc. Ind. Mu.s., vol. 22, p. 53. 

Tubucellaria opuntioides Calvet, 1902, Trav. Inst. Zool. Univ. Montpellier, 
ser. 2, no. 11, p. 28. — Calvet, 1907, Exped. Sci. Trav. Talisman, p. 402. — Levin- 
SEN, 1909, Cheilost. Bry., p. 305, pl. 10, fig. 4. 
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Diagnosis : The zoarium is articulated ; the segments are cylin- 
drical and long. The zooecia are much elongated, distinct, fusiform; 
the frontal is convex and covered with small pores; the peristomiale 
occupies about the upper one-fourth of the zooecia and is not separated 
from the frontal. The peristome is round, slightly thickened, salient, 
arranged normally on the segment. The ascopore is situated on the 
frontal below the peristomiale. The ovicelled zooecia hâve a much 
larger external aperture. 

Distribution: Nice (45 m.) ; Saint Florent (40-60 m.) ; Naples; 
Adriatic; Aegean Sea; Red Sea; Manaar; Port Elizabeth; Andaman; 
China Sea; Loyalty Is. ; Torres straits; Queensland; New South 
Wales; Victoria. 

Locality: Several fragments which are referable with the 
présent cosmopolitan species were obtained at a spot off Manazuru. 


Family Reteporidae Smitt 1867 
Genus Reteporellinn Harmer 1933 

23. Retepoy'ellina denticulata (BUSK) 1884. 

lictcpora (lenticidata Bush, 1884, Chall. Rep., p. 109, pl. 20, 1 a-d, 

text-lij^. 18. — Calvet, 1900, Rev. Suisse Zool., 14, p. 020. — Thornely, 1912, 
Trans. Linn. Soc. Zool., (2), 15, p. 147. — Waters, 1913, Proc. Zool. Soc. Lond., 
p. 520, pl. 72, fijj:. 8.--MARCUS, 1922, Ark. f. Zool. Stockholm, 14, no. 7, p. 15. 

Ri'ivporn mimkicusis Okada, 1920, Annot. Zool. Jap., 9, pt. 5, p. 010, pl. 
8, fi|?. 1, text-fijc. 1 — Buchner, 1924, Zool. Jahrb. Abt. Syst., 48. p. 190, pl. 15, 
Ors. 7, 7a, 8. 

R<’t(‘})or(’Uin(t denticulata Harmeir, 1934, Siboga Exped., pp. 581-585, pl. 
35, flgs. 21-23. pl. 38, fijrs. 27-32, tcxt-figs. 25d, 33. 

Diagnosis: The zoarium is ramose, more or less cup-shaped, if 
reticulate usually with very long fenestrae, and in the younger state, 
without anastomoses and dividing dichotomously, The young zooecia 
are with low septal ridges, enclosing elongate-hexagonal areas. 
Frontal pores are two or three, conspicuous. The peristomes are 
variable with infundibuli-form openings and conspicuous marginal 
teeth ; the marginal peristomes are long, subtubular, and curved out- 
wards; the distal lip is deeply emarginate. The proximal margin of 
secondary orifice is sinuate and marginaj denticles are wanting except 
sinus-denticles. The frontal avicularia are variable in number, 
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usually bicuspid. Large infra-fenestral vicarious avicularia are rare, 
with rostrum widening distally. The priniary ooecium is délicate, 
small, pyriform; the frontal surface with a longitudinal fissure. The 
basal avicularia are acute, not uncommon at the margins of the 
branches. The mandibles of frontal avicularia are elongate, ending 
in 2 or 3 acute teeth. 

Distribution: Sandwich Is. (20-40 f ms.) ; Loyalty Is.; Am- 

boina; British E. Africa; Malay Archipelago; Ceylon; Red Sea; An- 
daman Is. ; Japan — Misaki, Sagami Bay, Kanagawa-ken. 


Genus Triphiillozoon Canu & Bassler 1917 
24. Triphyllozoon bimuniüun (Ortmann) 1889. 

Retepora bhniinita Ortmann, 1889, Arch. f. Natur^., Jahr^r. 1, p. 84, 
pl. 2, fig. 22. — Buchner, 1924, Zool. Jahrb., Syst., 48, p. 205. 

Triphyllozoon himunitnm Harmer, 1984, Siboga Kxpeditie, Mon. 28c, p. (>18. 
pl. 36, fig. 39, pl. 41, figs. 1-8, 11-13, text-fig. 25, 41. 

Diagnosis: The zoarium is expanding nearly in one plane; the 
fenestrae are elongate, rhomboidal; the trabeculae are narrow, usually 
two or three serial. The labial pore is closed, connecting with the 
peristome by a labial suture. Large latéral avicularia are conspi- 
cuous, inflated, situated at the proximal ends of marginal zooecia; the 
rostum is narrower at the middle. Other larger avicularia are com- 
mon on the basal surface; small avicularia are often numerous both 
frontally and basally in the older parts. The primary ooecium is 
longer than wide, thickened by .secondary calcification; stigma is 
trifoliate, diverging at nearly 180'^ or more acute angle. 

Distribution: Philippine Is. ; New Guinea; Celebes; Kei Is. ; 
Japan — Sagami Bay, Kanagawa-ken. 

Localities: Several small colonies were obtained at three spots, 
otf Manazuru-saki, Hatsushima, and between Hatsushima and Itô. 


Vol. 3, No. 43.) 




PLATE IX 



Explanation of the Plate IX 


Fig. 1. D<tk(irin. bùleniata (OrTMANN) (p. 63) 

Fig. 2. I\‘tr(di(t japonlra (BUSK) (p. 58) 

Fig. 3. Pt'f r(tiit‘fht ioiiboruita n. sp (p. 60) 

Fig. 4. Peh'al îellff mnbonata n. sp (p. 6ü) 

Fig. 5. Petntî ivUd ttrtïUtUt Waters (p. 59) 

Fig. 6. PciraUvlUi unnata Watkks (p. 59) 

Jh'ig. 7. Spirulitrta ftplniiligera HiNCKS (p. 53) 

Fig. 8. Kncltd ri)idei< r(t m ulostini n. sp (p. 61) 





PLATE X 



Explanation of the Plate X 


Fig. 1. Smittina projecta n. sp (p. 66) 

Fig. 2. Distal portion of Smittina projecta n. sp (p. 66) 

Fig. 3. ünderside of Smittina projecta n. sp (p. 66) 

Fig. 4. Smittina hatsnshima n. sp (p. 67) 

Fig. 6. Smittina rouvillei Calvet to show the ancestrula (p. 68) 

Fig. 6. Smittina ruuvillei Calvet (p. 68) 

Fig. 7. Smittimi elongata n. sp (p. 69) 

Fig. 8. Smittina landshorovii (JoHNSTON) (p. 66) 
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Tune Sakai 
1. DROMIACEA^ 

[Witli ÎJ Platos, l;> Text-tijis. antl 1 TahU* ] 
(Hect*ivo<l Octobcr lirti, 


1. Introduction 

Since the establishmenl of the Sinioda Marine Tholo^ical Station 
at Simoda, attached to the Tokyo Bunrika Dai^^aku, the faunal rc- 
searches of the vieinity of the Izu Peninsula has been an important 
task to be pertormed in the hrst place. Thiis, the researches of the 
marine fauna of Simoda as well as the seasonal Piolo^ical Surveys 
aroimd the Izu Peninsula, toward the SaKami Pay and Suruj^a Bay, 
hâve been rei)eatod throuKh activities of the surveyinK boats “Misago” 
and “AmaKi”- AlthouKh the attcmpt is an undertakiiiK’ to l)e con- 
tiiuied foi- a few years hereafter, yet the results of the task seein to 
be effectuai, the specimens of the marine animais deposited in the 
laboratory of the Station beiiiR prodigious in numbor. 

As to the Rrachyuran Crustacea, the collections were especially 
effectuai, as the présent author himself was a member of those survey- 
intç tasks and hâve entertained spécial interest to the study of them. 
Some of the new or rare species in these collections were already 
reported by the author in 1934 in the second volume of our Science 
Reports. The author was also much interested in the colours of the 
fresh specimens and more than 200 figures of crabs in life colours 
were préparée! for report. It was, therefore, the author’s earlier in- 
tention to publish an illustrated catalogue of the crabs found mainly in 
the central districts of Japane.se Mainland, based on these sketches. 

In the meantime, however, the character of the author’s work 
has been .somewhat changed. Beside the materials thus collected, a 
vast number of the specimens of crabs, .some common but some ex- 
ceedingly rare, bave been sent to the Simoda Marine Biological 
Station through the kindness of many local collectors or In.stitutions 
in varions di.stricts of Japane.se territories. It is very probable that 

* Contributions from the Simotîa Marine Biolog-ical Station, Tokyo Bunrika 
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no less than 600 species of crabs now inhabit Japanese waters. A 
synthetic study of these species is, therefore, before everything 
necessary, and I deemed it a main purpose of this work to arrange 
them systematically in a sériés of papers, giving a brief description 
and as many figures or photographs as possible to each species. It 
is to be regretted that the author has not yet succeeded in revising 
ail the Japanese species hitherto reported, so that many gaps among 
the species are unavoidable at présent. I am desirous to fill up these 
gaps in some future opportunities. 

Those sketches in life colours prepared in the surveying seasons, 
were published by the persuation and encouragement of many elders, 
from Sanseido, Tokyo, under the tytle of “Crabs of Japan“ with 
descriptions in Japanese, but some of the figures will be reproduced 
in the présent work. 

Aside from the collections made by the Simoda Marine Biological 
Station, the following are the sources of the materials forming the 
subject matter of this work. 

The author wishes to express his sincere thanks to the following 
gentlemen for their kindness in placing their collections at the 
author's disposai: — 

A vast collection of crabs from the coast of Formosa made by 
late Mr. Sadae Takahasi. 

A collection of crabs from the reefs of Daitozima, Loo Choo, 
made by Mr. Huzimaro Yamanari. A part of this collection was 
sent to Mr. S. Yoshimura of the Geographical Institute of the Tokyo 
Bunrika Daigaku, who in turn sent it to the Simoda Marine Biological 
Station. Another part was sent to Dr. H. Yabe of the Tohoku 
Impérial University and through the kindness of Mr. T. SUGIYAMA 
of that University, the author was able to examine these specimens. 

Mr. K. Okuda, the Director of the Kagosima Muséum was so 
kind as to lend us some specimens of crabs preserved there. 

Mr. T. Tabuki of the Ist Kagosima Normal School and Mr. 
K. Miyai of the Kagosima Zyosi Kôgyô-Gakkô and Mr. T. Samezima 
of the Second Kagosima Middle School were kind enough to supply 
us with their collections of crabs from Kagosima Bay. 

Mr. I. Kaneko’s vast collection of crabs from Nagasaki were also 
utilized in this work although most of them were reported by the 
author in 1933 in the Ist volume of the Science Reports. 

A collection of crabs from the coast of Miyazaki-ken made by 
Mr. S. Nakazima of the Miyazaki Higher Agricultural School. 
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A collection of crabs from Onomiti Marine Biological Station 
attached to the Hirosima Bunrika Daigaku, submitted for study by 
Assistant Prof. I. Taki and Mr. Y. Kinosita. 

An exhaustive collection of crabs from Tosa Bay, made by Prof. 
T. Kamohara of the Koti High School, and also a small but useful 
collection by Mr. Mitihiro of the Koti Zyôtô Middle School. 

Vast collections of crabs from the coasts of Kii Peninsula, made 
respectively by Mr. S. Sakaguti of the Wakayama Normal School, 
Mr. K. Okamoto of the Hidaka Middle School and Mr. Y. Kuse of 
the Yasuda Primary School. 

A vast collection of crabs from the Seto Marine Biological 
Laboratory submitted for study by Prof. Y. K. Okada, Director 
of the Laboratory and Mr. S. Shiino and Mr. F. HiRO of that 
Laboratory. 

A collection of crabs from the Ise Bay made by Mr. T. Yamada 
of the Wagu Fisheries School. 

A collection of crabs from the coast of Aiti-ken made by Dr. 
Y. Matsui, Director of the Toyohasi Fisheries Experimental Station. 

A collection of crabs from the Masaki Marine Biological Station 
made by Messrs. M. Yeri and N. YOSHII. 

A collection of shore crabs from the coast of Iwate-ken made by 
Mr. G. Toba of the Iwate-ken Normal School. 

A collection of shore crabs from the coa.st of Hokkaido made by 
Mr. M. Yuasa of the Hokkaido Impérial University. 

Some specimens of crabs collected by S. S. Sôyômaru, ])ermitted 
for révision by Mr. H. Marukawa and Mr. T. FlJZlTA of the Impérial 
Fisheries Experimental Station, Tokyo. 

Beside these, the author has received many local specimens, sub- 
mitted for examination by many gentlemen. Some of them are: 
Dr. S. Kokubo of the Asamusi Marine Biological Station ; Mr. H. Sato 
of the Tohoku Impérial University; Mr. K. Takewaki of the Tokyo 
Impérial University; Mr. S. Miyauchi in Tokyo; Messrs. I. Miyazaki 
and I. Kubo of the Impérial Fisheries Institute, Tokyo; Mr. K. Hoso- 
YA, Hayama in Kanagawa Préfecture; Mr. T. Kamita of the Keizyo 
Normal School, Corea; Mr. S. Serizawa of the Keizyo Second 
Girls’ School; Mr. K. Baba of the Amakusa Marine Biological Station; 
Mr. U. O of the Tyôrôkyô Middle School, Formosa; and many others. 

Offîcially, the author has to express his deep gratitude to the 
Nippon Gakuzitu-sinko-kai, for the financial help in the course of 
this study. 
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The author also wishes to express his hearty thanks to Prof. A. 
Oka, Prof. U. Takakura, Prof. T. Fukui and Prof. Y. Okada of the 
Tokyo Biinrika Daigaku, under whose supervision and encouragement 
the présent study was carried on; to Prof. N. Yatsu and Prof. S. 
Tanaka of the Tokyo Impérial University, to Prof. T. Komai and 
Prof. Y. K. Okada of the Kyoto Impérial University, for their kind- 
ness in supf)lying with valuable literature; to Prof. A. Tekao of the 
Imi)erial Fisheries Institute, to Dr. Y. Yokoya of the College of 
Agriculture, Tokyo Impérial University, to Mr. K. Nakazawa of the 
Suruga-Wan Marine Biological Station, for their kind advise and 
encouragement. 

Again it is a grateful task for the author to send his hearty 
thanks to Dr. M. J. Rathhun and Dr. W. L. Schmitt of the U. S. 
National Muséum, to Dr. W. T. Calman and Dr. I. Gordon of the 
British Muséum, to Dr. II. Balss of the “Zoologische Sammlung des 
Bayer. Staates, München”, to Dr. J. E. W. Iule and Di-. J. J. Tesch 
of Holland, to Dr. B. Parlsi of the Museo di Storia Naturale, Milano, 
to Dr. F. A. MoNeill and Dr. Melbourne Ward of the Australiati 
Muséum, to Dr. C. II. Edmondson of the Bernice P. Bishop Muséum, 
llonolulu, for their invaluable advise and help in varions ways. 

In the last i)lace, but not least, the author wishes to acknowledge 
his thanks to Mrs. SlOEKO SAKAI, for lier painstaking labour in pre- 
paring ail the drawings put on the plates. 


II. Synopsis of the Tribe Brachyura* 

Class CRUSTACEA 
Order DECAPODA 
Tribe BRACHYURA 

Définition: — Carapace fused with the epistome at the sides and 
nearly always in the middle; the last of the thoracic sternal somites 
fused with the rest, its legs usually like the others; the basis and 
ischium of cheliped and legs immovably united; the abdomen 
brachyurous (small, straight, symmetrical, bent under the thorax, 
showing no trace of other function than reproduction, and without 

* Définition and keys are those given by Borradaile in Ann. Mag. Nat. 
Hist. ser. 7, vol. 19, 1907. 
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biramous limbs on the sixth segment). Never a movable antennal 
scale. Third maxillipeds broad. 


Key to the Subtribes of the Tribe Brachyura. 

1. Mouth-fie'.d (endostome) prolonged forwards to form a gutter. Last pair of 
legs normal or abnormal. Female openings gencrally stjrnal. First abdomi- 
nal limbs of female wanting. Gills few OXYSTOMATA. 

II. Mouth-field roughly square. 

A. Last pair of legs abnormal, dorsal. FemaL openings coxal. First abdomi- 

nal limbs of female présent. Gills usually many DKOMIACEA. 

B. Last pair of legs normal, rarely reduced, not dorsal, exct pt in Cymopoliidae 

and Retroplumidae. Fcrnale openings sti^rnal. First abdominal limbs of 
female wanting. Gills few BR ACilYGNATHA. 

Key to the Supcrfamilies of the Subtribe BRACHYGN ATHA. 

a. Fore part of body narrow, usually forming a distinct rostrurn. Hody 

more or less triangular. Orbits gonerally ineomj)lete 

OXYRHYNCIIA. 

b. Fore part of body broad. Rostrurn usually reduced or wanting. Body 

oval, round, or square. Orbits nearly always well enclost d 

BRAt'HYRHYNCllA- 

The présent study is expectod to be completed in five sériés, viz.: 

I. DROMIACFA (Homolociromiidae, Dromiidae, Dynornenidae, Hornolidae). 

IL OXYSTOMArA (I)orippidae, Calappidac, Leueosiidîie, Haninidae). 

III. BRACHYGNATHA, OXYIUIYNCHA (Hymenosornidae, Majidae, Fartheno- 

})idao). 

IV. BRACHYGNATHA. BRACH YRH YNCH A (Corystidae, Fortunidae, Atele- 

cyclidae, (!ancridae, Xanthidae). 

V. BRACHYGNAl'HA, BRACHYRH YNCH A (Fotamonidae, Goneplacidae, Bin- 
notheridae, (Vn^if>pobidae, Retroplumidae, Oeypodidae, Mictyridae, (irapsidae, 
Gecareinidae). 


III. Description of Species 
(1) Subtrilæ DROMIAf'EA DE IIAAN. 

AncocK 1899, p. 124; Ihlk 1913, p. 3. 

Dromiacea is now generally divided into four families, which are 
distinguished as follows: 

1. No vestiges of sixth abdominal limbs. Carapace longer than broad, with 
ill-markei side-edge. First three pairs of Bereiopods with mastigo- 
branchs, fourth and bfth small, subdorsal, and prehensile. Sternum of 
female with sternal sulei Farn. Homolodrorniidae. 
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2. Vestiges of sixth abdominal limbs présent. Carapace usually not mueh 

longer than broad, with well-marked side-edge. Sternum of female with 
sternal su Ici. 

a. Mastigobranchs on the chelipeds only or none. Thiid and fourth 

ambulatory legs small, subdorsal, and usually prehensile 

Fam. Dromiidae. 

b. Mastigobranchs on ail the first three pairs of pereiopods. Last pair 

only small and subdorsal Fam. Dynomenidae. 

3. No vestiges of sixth abdominal limbs. Sternum of female without sternal 

sulci. Eyes incompletely or not at ail sheltered by orbits when with- 

drawn against the body. Linea homolica usually présent 

Fam. Homolidae. 

1. Family HOMOLODROMIIDAE Alcock. 

Alcock 1899, p. 127; 1901, p. 31; Borradaile 1907, p. 479; Balss 1927, 
p. 1013. 

Genus Dicrayiodromia A. M. Edwards. 

A. M. Edwards 1880, p. 31 ; A. Milne Edwards & Bouvier, 1902, p. 14. 

Dicranodromia doderleini Ortmann. Text-fig. 1. 

Ortmann 1892, p. 619, pl. 26, fig. 4; Balss 1922, p. 104, text fig. 1. 

The carapace is sensibly longer than broad, strongly arched down 
from side to side and the latéral borders sub-parallel. The médian 
frontal tooth ia very small and fused with the epistome, so that it 

is hardly visible from dorsal side. The 
latéral frontal teeth are strong but 
obtuse. The supraorbital tooth want- 
ing, but the external orbital angle is 
very strong and acuminate; the sub- 
orbital tooth also distinct. The surface 
of the carapace near the orbital and 
antero-lateral borders is armed with 
several sharp spinules but the re- 
mainder of the surface is smooth and 
naked. 

Text-fig. 1. Dicranodromia 

dëderleini Ortmann. The , pereiopods are covered with 

(After Ortmann.) long stiff hairs. The chelipeds are of 
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moderate size, arms and wrists hâve a few spinales on the upper 
border, the fingers not ^raping. 

The anterior two pairs of the anibulatory le^s are equally stronK; 
the posterior two pairs are very small and chelate, and are dorsal 
in position. The sternal sulci of the female are stron^ly convergent 
anteriorly, terminating in a pair of processes in the interval between 
the coxae of the third pereiopods. 

Abdominal segments are smooth and thickly covered with hairs, 
convex in the médian line. 

The above diagnoses were préparée! from Ohtmann’s original 
descriptions. I hâve not yet had occasion to examine this species. 
Distribution: Sagami Ray, 150 fathoms ((Jrtmann, Ralss). 

2. P^amily DROMIIDAP] Alcock. 

Ai.C 0('K 1899, p. 128; 1901, p. 87; Hokuadailk 1908;i, pi). 297 308 ; Iulk 
1913, p. 4 ; Ratiuujn 1923, p. 144. 

Key to the Japanese gênera of the family Dromiidae. 

I. Front eut into throe teeth, of which th^ médian one is usually on a lower 
plane. The sternal sulei of the fem île reach at least as far as the interval 
between the coxae of the firsl arnbulalory legs. 

I. Third pair of ambulatory legs similar to, though sometimes shorter and 
thicker than, the fourth pair; both pair being diatinctly srnaller than 
the anterior two pairs. Carapace usually convex. 
i. Ambulatory legs smooth, latéral frontal teeth not specially dilated to 
form an eavo. 

a. Cheliped bas an epipodite on its coxa ; sternal sulci of the female 

end apart Üromùt. 

b. Cheliped has an epip<)dite on its coxa; sternal sulci of the female 

end together Dntnivliopi^is. 

c. Cheliped has no epi|)odite on the coxa ; sternal sulci of the female 

end together 

ii Ambulatory legs nodular ; latéral frontal tteth more or Ics.s dilaUd to 
form a lamelliform eave on either side of the front. Sternal sulci 
of the female end part. 


a. Cheliped has no epipodite on the coxa ('ryptodronn'/t. 

b. Cheliped has an epibodite on the coxa l^etalonieni. 

2. Third pair of ambulatory legs, though .shorter, not less stout than the 

fir.st two pairs ; ending in a huge talon-like dactylus. (Carapace tlat 

and pentagonal Coifrhoei vtes 

II. Front broadly triangular and notched at tip. Sternal sulci of the female do 
not quite rcach to the inttrval between the coxae of the .second ambulatory 
legs Shaerodromia. 
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Genus Dromia Fabricius. 

Alcock 1899, p. 136; 1901, p. 43; Borradaile 1903a, p. 298; Ihle 1913, 

p. 21. 


Key to the Japanese species of Dromia^ 

1. Carapace broader than long, the four antero-lateral teeth are subequal but 

the distance between the 3rd and 4th is much greater than those between 
the Ist and 2nd, the 2nd and 3rd. Dactyli of the first two pairs of 
ambulatory legs are nearly as long as the propodi. The surface im- 
mediately behind the front is smooth and even D. dehaani. 

2. ("arapace nearly as long as broad. The four antero-lateral teeth are subequal 

and équidistant. The first two pairs of ambulatory legs hâve the dactylus 
shorter than the propodus. There are two round protubérances arranged 
side by side immediately behind the front D. intermedia. 

1. Dromia dehaani Ratubun. PI. V, fig. 1. 

Dromia riiniphii DE Haan F. J. C. p. 107, pl. 32 (nec. Fabr.) 

Dromia dehaani Rathbun 1923, p. 68 (réference and lit.); IJRITA 1926, p. 
1; Gordon 1931, p. 626; Sakai 1934, p. 282; 1936, p. 31, pl. 1, fig. 1 
(coloured). 

The carapucae is broader than long, moderately convex and 
thickly covered with a short pubescence. It is usually scattered by 
tiifts of longer hairs, giving the carapace a more uneven appearance, 
The front is very narrow, consisting of three subequal teeth, of which 
the middle one projects from a lower plane. The supraorbital tooth 
is very small but distinct in every stage of developement. The sub- 
orbital tooth is as larger as the frontal teeth. The antero-lateral 
margins are armed with four similar teeth, the tips of which are 
smooth and naked. The distance between the first and second teeth 
is slightly longer than that between the second and third, but is 
sensibly shorter than that between the third and fourth. These four 
teeth are thickly fringed with very long hairs, giving the carapace 
a much broader appearance. The postero-lateral and posterior 
margins of the carapace are almost straight. 

The chelipeds are robust and symmetrical. The upper border 
of the arm bears six or seven spinules, of which the siubdistal one 
is very large and obtuse. The wrist has two large obtuse nodules, 
one at the distal end and the other at the outer angle; there are two 
spinules on the upper inner border of this segment, one at its distal ex- 
tremity, and the other in the middle. The upper border of the palm 
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bears four tubercles, of which the one at the distal extremity is ahvays 
rudimentary and very often so in the proximal one; in a male spéci- 
men from Sagami Bay, however, the palm bears only one tubercle 
in the middle. Thus the number of these tubercles tend to vary indi- 
vidually. These three segments are thickly covered with tufts of 
long hairs on the inner surfaces. The distal and inner surfaces of 
the tingers are free from the hairs and are polished. The cutting 
edge of the immovable finger is armed with about eight teeth, the 
basal one or two of which are small and the distal one deviates in- 
ward so that the tip of this segment appears as if it were bifurcated. 
The movable finger is armed with about ni ne teeth, of which the 
basal two or three are small and the distal one is very small and 
deviating inward. 

The hrst two pairs of the ambulatory legs are subequal, the 
anterior and posterior borders of these legs are furnished with very 
long hairs. The dactyli of these pairs are as long as the i)ropodi (in 
the juvénile form, the former is somewhat shorter), and are naked 
along the anterior borders, which are bordered with upper and lower 
longitudinal row of longish stiff hairs; while lheir i)osteri()r margins 
hâve a row of about thirteen to sixteen slender setae. The last two 
pairs of the ambulatory legs are subequal in length but the third pair 
is stouter than the fourth pair. The propodi of these i)airs are much 
shortened, both ending in a strong claw-like dactylus which is op- 
posed to a small spinule at the inner end of the propodus. 

Material examined : 

Tateyama Bay, 1 c?, May, 1928, author. 

Sagami Bay, Manazuru. 2 ci’cT, 1 v, 1033, “ Misago 

Ls3 Bay, 1 o" , Mr. Yamada. 

Kii Peninsula ; Seto M. B. L., 1 (J*, Mr. Hiro; (îobo. 1 cf , 1 . , Mr. Oka- 
MOTO ; off Wakayama, 1 d*, Mr. Sakaguti. 

Tosa Bay, Mimase, 1 d*, Mr. MiTiniRo; 1 d. Prof. Kamohaua. 

Nagasaki, 1 d, juv., Mr. Kankko. 

Measurements (in mm) : 

( d' from Sagami Bay .) 


Length of carapace CO. 5 

Width of carapace 82.0 

Length of cheliped 123.0 

,, Ist amb. leg 118.0 
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Length of 3rd amb. leg 52.0 

,, 4th amb. leg 63.0 

,, propodus of Ist amb. leg 21.0 

,, dactylos of Ist amb. leg 19.6 

,, propodus of 2nd amb. leg 21.5 

,, dactylus of 2nd amb. leg 19.0 


Habitat : Muddy bottom, 30 to 100 métrés deep, usually buried 
in a mass of sponge. 

Type locality: Kururi, Tokaido, Japan (Rathbun). 

Di.stribution : Japan (from Hakodate to Kyusyu), Hongkong, 
Java, Indian Océan, Gulf of Aden. (Rathbun.). 

2. Dromia iutermedia Laurie. PI. VI, fig. 1. 

Laurik 1306, p. 361 ; iHLE 1913, p. 23, pl. 1, figs. 13. 

The carapace is subcircular, nearly as long as broad. The sur- 
face of the carapace and the appendages are thickly covered with 
pubescence, some of which are long and tufted, giving the carapace 
a more uneven appearance. There are two round protubérances 
arranged side by side immediately behind the front; the cardiac 
région is aiso protubérant, mounted with three indistinct tubercles, 
the two arranged side by side in front of the other, which is in the 
médian line. Of the three frontal teeth, the médian one is very 
small and on a lower plane, so that it is hardly visible from above. 
The supraorbital tooth is as large as the latéral frontal teeth, but 
the suborbital tooth is much larger. 

The antero-lateral margins are armed with four similar and 
équidistant teeth. These teeth are not specially fringed with longish 
hairs. The chelipeds are as in the former species, but the tubercles 
upon the wrist are sharper. The upper border of the palm is usually 
armed with two spiniform tubercles, one at the base and the other 
in the middle. 

The first two pairs of the ambulatory legs are subequal, fringed 
with hairs on both sides; the dactyli are distinctly shorter than the 
propodi. The two longitudinal rows of hairs on the anterior border 
of the dactylus are not so clearly bordered as in the former species. 
The fourth pair of the ambulatory legs are larger and slenderer than 
the third pair. The dactylus of the third pair is protected by two 
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propodal spinules near its base and is opposed to a single spinule at 
the end of the propodus. The dactylus of the last pair bears a spinule 
on its posterior slope and is protected by two propodal spinules near 
its base, opposed to two spinules at the end of the propodus. 

Material examined : 

Tateyama Bay. 1 cT, muddy bottom in 30 fathoms, May, 1928. 

Sagami Bay, Manazuru, 1 9 , Feb. 1933, “Misago”. 

Off Wakayama, 1 cf, Mr. Sakaguti. 

Gobo, Kii Peninsula, 1 cf, Mr Okamoto. 

Seto M. B. L., 1 d*, Mr. F. Hmo. 


Measurements (in mm) : 

(c? from Seto.) 


Length of carapace 37 

Width of carapace 40 

Length of cheliped 68 

,, Ist amb. leg 68 

,, 2nd amb. leg 66 

,, 3rd amb. leg 30 

,, 4th amb. leg 38 


(V from Sagami Bay.) 

49 

49 

69 

64 

61 

33 

46 


Habitat: Found on muddy bottom, 30 to 50 fathoms deep. 
Type locality: Off Galle, Ceylon (Laurie). 

Distribution: Ceylon, coast of India and Japan (Tokyo Bay, 
Sagami Bay, Kii Peninsula.). 


Genus Dromidlopsis BORRADAILE. 

Borradaile 19C3a, p. 298 ; Iule 1913, p. 26. 

Key to the Japanese species of Dromidiopsis, 

1 . A giant species, carapace measuring more than lüO mm long. Médian frontal 

tooth is as long as the latéral frontal teeth. The fifth antero-lateral 
toolh is fringed with a brush of long hairs D. dormia. 

2. A sp<cie3 of medium size, the carapace measuring 60 to 60 mm long. Médian 

frontal tooth is smaller than the latéral teeth. The fifth antero-lateral 
tooth is not specially fringed with hairs D, cranioides. 

1. DromidiopsLs dormia (LiNNAEUS). PI. V, fig. 2. 

Rathbun 1923, p. 67 (syn. and lit.). 

The carapace is strongly convex, covered with velvet-like tomen- 
tum; the upper surface abruptly rising inside the frontal and latéral 
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borders. Of the three frontal teeth, the médian one is as strong as 
the latéral, its tip being thick and obtuse. There are no teeth or 
tubercles on the upper orbital margin, which is deeply separated by 
a notch from the strong suborbital tooth. The antero-lateral margins 
are eut into five teeth, of which the first one belongs to the hepatic 
région and is largest of ail, the third one is very small and is on the 
posterior slope of the second tooth. The last or the branchial tooth 
is furnished with a brush of long hairs, so that it appears more obtuse 
than it really is. 

The dactyli of the first two pairs of the ambulatory legs are very 
short and conical. The third ambulatory legs hâve the distal end 
normally chelate, but in the chela of the last pair, the dactylus is 
opposed by two propodal spines, one of which is very small; there is 
another spinale at the posterior extremity of the propodus near its 
articulation with the dactylus. 

Material examined: 

Coist of (jobo, Kii Peninsula, 1 cr, Mr. Okamoto. 

Seto M. H. L., 1 cf, Mr. F. Hmo. 

Measurements (in mm) : 



(d* from Seto.) 

(d from Cobo.) 

Length of carapace 

110 

107 

Width of carapace 

131 

130 

Length of cheliped 

192 

190 

,, Isl amb. leg 

157 

165 

,, 2nd amb. leg 

142 

152 

,, 3rd amb. leg 

72 

73 

,, 4th amb. leg 

77 

91 

,, propodus of Ist amb. leg .. 

31 

35 

,, dactylus of Ist amb. leg .. 

25 

23 

,, propodus of 2nd amb. leg . 

32 

35 

,, dactylus of 2nd amb. leg . 

21 

22 


Distribution : After Rathbun, this species ranges from Hawaii, 
South Sea, Ternate, Amboina to Red Sea, Mozambique and Cape of 
Good Hope. Japan (Kii Peninsula) is a new locality for this species 
in emended sense. 

2. Dromidiopsis cranloides (DE Man). 

Dromidia cranioides DE Man 1888, p. 208, 14, figs. 6-8. 

D?’oinidîopsi 3 cranioideSy Ihle 1913, p. 26, pl. 1, fig, 4; Balss 1922, p. 106. 

This species was reported from Sagami Bay, at Zusi and Abura- 
tubo by Balss (loc. cit.), I did not succeed to obtain this species 
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during the surveying seasons by “Misago’’ and '‘Amagi'’ in Sagami 
Bay. 

Distribution : Amirant, Mergui Archipelago, Andaman Sea, 
Singapore, Siam, Java Sea, New Guinea and Japan at Sagami 
Bay (Balss). 


Genus Dromidia Stimpson 

Borradaile 1903a, p. 299; Stimpson 1907, p. 170; Ihle 1918, p. 31. 

Carapace convex, pilose; hairs often of considérable length. 
Front narrow, hepatic région more or less concave or excavated 
anteriorly. Palate is marked by a strong ridge on either side. The 
posterior feet are longer than the penultimate pair. 

No représentative of this genus lias been reported from Japanese 
waters till now. 

Dromidia unidemtafa (Rüppell). PI. VI, fig. 2; text-fig. 2. 

De Man 1888, p. 207, pl. 14, figs. 4, 5; Alcocik 1901, p. 47, pl. 2, fig. 6; 
Nübili 1900, p. 146; Laurie 1900, p. 351 ; Norili 1907, p. 92 ; Uathrun 
1910, p. 307 ; Ihi.e 1913, p. 31 (literature). 

The body is perfectly covered with very long woolly tomentum, 
so that the outlines of the carapace and appendages are hardly 



Text-fig. 2. Dromidia unidentata (RÜPPELL). 

a. Outline of carapace of female from Seto. (xl.2) 

b. Chela of same. (x2.) 


perceptible under the natural condition. The carapace is rounded 
quadrangular, but owing to the strong convexity of the middle part 
of the carapace, it gives somewhat a globose appearance. 
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There are several symmetrically disposée! dimples on the cara- 
pace, the two separating the postgastric from the branchial régions 
being especially conspicuous, and are perceptible even in undenuded 
condition. The branchial grooves are deeply marked. The latéral 
frontal teeth are broadly separated by a V-shaped sinus, below which 
the usual médian tooth is found though in a rudimentary condition. 
Each of the latéral frontal teeth is broadly united with the obtuse 
preorbital tooth, the margin connecting them being almost latéral. 

The external orbital angle is very obtuse. The antero-lateral 
margins are entire and thick, rather overhanging. They are 
furnished with very long woolly hairs, the tips of which project as 
far as the level of the anterior frontal border. The postero-lateral 
tooth is of a considérable size but obtuse. 

Chelipeds slender, covered with very long tomentum together 
with the ambulatory legs and the under surface of the carapace. 
The cutting edge of the immovable finger is provided with five sharp 
teeth, that of the movable finger with eight smaller teeth. The 
anterior two pairs of the ambulatory legs are subequal and strong. 
The fourth pair is not much shorter than either of the two 
anterior pairs, while the third pair is distinctly smaller. The propodi 
of the last two pairs are very short, armed with three spînes, of 
which the one on each posterior and anterior extremity is strong, 
while the other found at the base of the dactylus is rather small. 
The dactylus is articulated with the propodus at the middle point and 
is armed with an accessory spinule at its base on the posterior slope. 
The dactylus of the third pair has no accessory spinule. 

Material examined: 

Gobo, Kii Peninsula, 1 d*, Mr. K. Okamoto. 

Oflf Wakayama, 1 d' , Mr. S. Sakaguti. 

Seto M. B. L., 1 d", 1 9 , Mr. F. Hiro. 

Measurements : Male from Gobo, length of carapace 23.5 mm, 
width 22 mm; female from Seto, length of carapace 31.5 mm, width 
31 mm. 

Habitat and habit: Found on rocky bottoms, 30 to 50 fathoms 
deep. The animal was found always carrying upon its back a 
monascidia. 

Distribution: Red Sea, East coast of Africa, persian Gulf, 
Ceylon, Coromandel coast, Andaman Sea, Malay Archipelago, Mergui 
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Archipelago, Kermadec Isis., New Guinêa, Siam and Japan as re- 
ported here. Japan is a new and northernmost locality for this 
species. 


Genus Sphaerodromia Alcock. 

Alcock 1899, p. 164; 1901, p. 38; Balss 1922, p. 106. 

Sphaerodromia kendalli (AicocK & Anderson). 

Dromidia kendalli Alcock & Anderson 1894, p. 176 ; lllus, Invest. Crust., 
pl. 24, figs. 1, la. 

Sphaerodromia kendalli, Alcock 1901, p. 39; Ihle 1913, p. 92 (in list) ; 
Balss 1922, p. 106. 

This species was included in the fauna of Japan on the authority 
of Dr. H. Balss (1922). I could not study this species myself. 
Distribution: Bay of Bengal and Niizima, Izu. 

Genus Cryptobro^nia Stimpson. 

Alcock 1899, p. 140; 1901, p. 48; Borradaile 1903b, p. 299; Stimpson 
1907, p. 172; Ihle 1913, p. 32. 

The following is the synopsis of the Japanese species of Crypto- 
dromia in chronological order: 

Stimpson (1858) described four species of this genus, namely: 
C. tubercîilata from Kikai-sima and Kagosima, (7. tiimida from 
Amami Ohsima, C. canaliculata from Loo Choo and Kikai-sima, 
and C. coronata from Bonin Isls. These species are now knovvn 
to occur widely in Indian waters. In the following pages I 
propose to analyse C. tumida into three subspecies. 

Miers (1879) reported a doubtful species which was akin to C. tumida 
Stimpson. It remains doubtful as it was. 

Henderson (1888) described a new species, C. japonica from Yoko- 
hama; in 1922 Balss created a new genus, Paradromia to ac- 
comodate this species, for it was generically distinct from 
Cryptodromia on account of the presence of an epipodite upon 
the coxae of the chelipeds. I think, however, Paradromia is 
perhaps better to be considered as a synonym of Petalomera 
Stimpson. (See p. 68.) 
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IVES (1892) described a new species, C. stearnsii from Japan but 
with no distinct locality. I think this species is in ail proba- 
bility synonymous with Petalomera japonica (Henderson). 

Ortmann (1892) described a new subspecies C. canalicidata ophry- 
oe.Hsa, from Tokyo Bay, but it was referred to a synonym of 
Paradromiu japovica (Henderson) by Balss (1922) [viz. 
Pctüloniora japonica] . 

Ihle (1918) reported C. lateraîis (Grey) from Japan but with no 
distinct locality. This species was referred to Paradromia by 
Balss (1922), to Petalomera by Rathbun (1923); the latter 
is acceptable. 

Parisi (1915) described a new species, C. asiatica from Tokyo Bay, 
l)ut it was United with Paradromia japonica (Henderson) by 
Balss (1922) Petalomera japonica.]. 

Balss (1921) described a new species, C. ihlei from Sa^^ami Bay; 
I think this species is most likely synonymous with C. areolafa 
Ihle. 

yoKOYA (1933) reported C. incisa Henderson from Suruga Bay 
and aiso a new species, C. nip])onensis from Wakayama-ken, Tosa 
Bay and Goto Isls. 

In the présent opportunity, I am able to add a rare species, C. bulli- 
fera Alcock to the fauna of Japan. 


Key to the Japanese species of Cryptodromia, 

1. Upper surface of carapace non-granular. 

1. True antéro latéral borders eut into three teeth. The latéral frontal tooth 
and the preorbital tooth are more or less unitad, forming a lamelliform 
cave on either side of the front. 

i. Médian frontal tooth prominent, projecting beyond the tip of the 
latéral frontal teeth. There are three to ftve subhepatic tubercles 

and two or three supra-sutural teeth C. tubercuhita. 

ii. Médian frontal tooth less prominent and much shorter tlian the latéral 
frontal teeth. There are only two tubercles on the ventral surface 
of the carapace, one subhepatic and the other supra-sutural. 

a. Fosterior margin of the telson of the male abdomen concave. 

Sternal sulci of the female terminated in a pair of high pro- 
cesses C. tumida typica. 

b. Telson of the male abdomen ends in two long spines. Sternal 

sulci of the female very broad, but with no terminal processes. 

C. tumida bispinosa. 

c. The concave posterior margin of the telson of the male abdomen 

is interrupted by a médian tooth C. tumida trispinosa. 
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iii. Front almost truncated. Body semispherical, hepatic margin concave. 

C. nipponensis. 

2. True antero-lateral bordera eut into two teeth. 

i. A pearl-like tubercle in the mîddle of the exposed surface of merus 

of third maxilliped, on the second joint of antenna and alfo below 
the suborbital lobe C. hi(ll\fera, 

ii. No such tubercles on external surface of third maxilliped etc. Régions 

of carapace sensibly well defind. 

a. Carpus of the cheliped with obtuse nodules. Carapace is canali- 

culated along the frontal and orbital margins..C. canalicidata. 

b. Carpus of the cheliped with sharp tubercles ; no such canalicula- 


tion on the carapace C. coronata. 

3. Antero-Iateral bordera with no teeth....* C. incisa. 

II. Uppper surface of carapace granular. 


1. Carapace well areolated, each areola convex. Latéral frontal teeth promi- 
nent and curved outward at the tip. With two antero-lateral teeth. 
C. areolata. 


1. Cryptodromia tubercidata Stimpson. PI. VI, fiR. 3; text-fig. 3. 


Stimpson 1868, p. 239 ; de Man 1887, p. 401 ; Alcock 1899, p. 141 ; Stimpson 
1907, p. 174, pl. 21, fig. 6; Ihle 1913, p. 36; ÜRITA 1925, p. 1. 

The carapace is sensibly broader than in any of the related 
species of this genus found in Japan; its upper surface is moderately 
convex and covered with very fine tomentum. 

The médian frontal tooth is slightly longer than 
the latéral frontal teeth; the preorbital tooth 
as strong and obtuse as the latéral frontal 
tooth, these two being almost United with each 
other to form an eave on either side of the 
front. 

The true antero-lateral borders are eut 
into three blunt teeth of subequal size. There 
is an arched row of three tubercles on the 
subhepatic région, extending from the lower 
orbital margin to the ventral side of the first 
antero-lateral tooth; of these three tubercles, 
the anterior two are equally prominent and 
visible from the dorsal side, while the posterior 
one is inconspicuous or rudimentary. 

There is a small, elongate tubercle at the 



Text-fig. 3. 

Cryptodromia tuber- 


cidata Stimpson. 
Abdomen of cf . 
(x6.) 
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antero-external corner of the buccal cavern, and on outer side of this, 
two laterally elongated tubercles are found below the subhepatic 
tubercles; these three tubercles are arranged on a transverse line. 

The chelipeds are symmetrical and strongly tuberculated ; the 
arm is high and its inner surface flat; the wrist bears about 13 
tubercles, of which the two or three at the distal and external ex- 
tremities are very prominent, the four are on the inner margin and 
of medium size, while the remainder are on the upper surface and 
are small. The palm has the upper and outer surfaces covered with 
longish hairs. The fingers are compressed and gaping, the tips alone 
are naked and glabrous. 

The first two pairs of the ambulatory legs are strongly verrucose. 
The anterior margin of the carpus is armed with three or four 
tubercles, of which the distal one is most prominent ; there is a raised 
longitudinal ridge on the upper surface of this segment, ending in a 
prominent tubercle. The posterior margin is non-tuberculated and 
concave. The propodus has a strong tubercle on the distal end of the 
anterior border and two compressed ones on the upper surface, one 
in the middle and the other distal. The posterior border is unarmed. 

The abdomen is distinctly seven-segmented. Typically, the third, 
fourth and fifth segments are respectively armed with four tubercles, 
two side by side in the middle, and one on either side of each segment. 
Of these tubercles, the middle two are rudimentary in our male 
specimen. 

Material examined: 

Seto M. B. L., 1 ci', Mr. F. Hiiio. 

Measurements : Length of carapace 10 mm, width of sanie 
12 mm. 

Habitat and habit: Found on rocky shores, carrying a mass 
of sponge upon its back. 

Distribution: Indian Archipelago and Japan: Kagosima, 

Kikai-sima (Stimpson) ; Bonotu in Kagosima préfecture (Urita) 
and Kii Peninsula (présent paper). 

2. Crijptodromia tumida typica Stimpson. PI. VII, fig. 1 ; text-fig. 4. 

Stimpson 1858, p. 240; Ortmann 1892, p. 644; de Man 1902, p. 688; 
Stimpson 1907, p. 175; Ihle 1913, p. 37; Parisi 1916, p. 104 ; Balss 1922, 
p. 107 ; Urita 1926, p. 1 ; Montgomery 1931, p. 413, pl. 29, figs, 4, 4a. 
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This species bas frequently been described from varions localities 
in the Oriental région, since its original description vvas published. 
The entire animal lias, however, never been figured. 

After the comparative study of the Japanese materials of this 
species before me, I was induced to analyse this species into three 
subspecies which are determined by the character of the terminal 
segment of the abdomen in the male, and sternal sulci in the female. 
Aside from these characteristics, there appear to be no other sub- 
specific diagnoses except for the slight différences in the shape of 
the antero-lateral teeth and the arrangement of the tubercles on the 
outer surface of the palm of the cheliped and also of the abdominal 
segments. 



b 


Text-fig. 4. Cryptodroniia liimlda typica Stimpson. 

a. Adbomen of cr. (x6.) 

b. Sternal sulci of ç. (x4.) 


The type specimen of this species is not extant. We are, at 
présent, not quite certain which of the forms hitherto discussed by 
previous authors really corresponds to the original species, however, 
those spécimens coll. by Mr. Sakaguti at the coast of Wakayama-ken 
are most likely to be admitted as such. 

The carapace is smooth and thickly covered with short pubes- 
cence, its dorsal surface being abruptly convex behind the front. 
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The médian frontal tooth obtuse, a little shorter than the latéral 
frontal teeth, which are prominent and united with the preorbital 
teeth, forming a lamelliform eave on either side of the front. The 
true antero-lateral borders are armed with three teeth of subequal 
size. The distance between the first and second teeth is a little 
shorter than that between the second and third teeth. The tooth 
behind the branchial groove is very small and far behind the third 
antero-lateral tooth. There is a strong subhepatic tubercle in the 
interval between the suborbital tooth and the first antero-lateral 
tooth. Below this, there is a small tubercle near the anterior end 
of the latéral sulcus. 

The chelipeds are not so strongly nodular as those of C. tuher- 
culata; the wrist has three tubercles, each of which is found on the 
inner, anterior and outer extremities of this segment; there is another 
inconspicuous tubercle, which is very often absent, on the upper 
surface near the outer border. The upper border of the palm is 
armed with four obtuse tubercles, two of which are at its proximal 
end and the others at the distal end ; outer surface of this segment is 
smooth, a few granules of longitudinal arrangement are found when 
it is denuded. The fingers in the male are much gaping, while 
in the female, they are compressed and not gaping. 

The first two pairs of the ambulatory legs are subequal. The 
merus robust, the carpus with a terminal tubercle on the anterior 
border and the posterior border concave. The propodus is armed 
wdth a terminal tubercle on the anterior border. The third pair of 
the ambulatory legs is sensibly shorter than the fourth pair. 

Abdomen of both sexes are smooth and not distinctly tuberculated 
as described by Stimpson. As to the terminal segment of the male 
abdomen, Ihle described it as ‘‘Das Telson hat beim geschlechtsreifen 
& trapezformige Gestalt. Sein Hinterrand ist fast gerade abge- 
stutzt.’' In the présent specimens, the posteror border of this segment 
is slightly concave, with an angle on either side of this concave 
margin. In the case of the female, Ihle described it as “Das Telson 
ist beim 9 hinten abgerundet'', in our présent specimens, it is some- 
what trapez-form, the posterior margin being truncated. The sternal 
sulci of the female are thin and gradually thickened anteriorly, 
terminated in a pair of prominent processes in the interval between 
the bases of the first ambulatory legs. (Text-fig. 4, b.) 
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Material examined: 

OfT Wakayaina, 19,3 Mr. S. Sakaouti. 

Coast of Miyazaki-ken, 1 9, Mr. S. Nakazima. 

Measurements : 

( j' from ( 9 from ( > from 

Wakayama.) Wakayama.) Miyazaki.) 

Length of carapace 9 9.6 7.0 

Width of carapace 10.3 11.0 8.1 

Habitat and habit : Found on rocky or stony shore lines, covered 
with a mass of sponge. 

Type locality : Foiikow Bay, Ohsima (Stimpson). 

Distribution: Sagami Bay (Parisi, Balss), Wakayama-ken 
(présent paper), Kagosima Bay, Tanegasima (Urita), Ohsima 
(Stimpson), Loo Choo (Ortmann, Balss), Malay Archipelago (de 
Man, Ihle) ; Abrolhos Isls. (Montgomery). 

3. Cryptodromia tumida trii^pinosa subsp. nov. Text-hg. 5. 

The new subspecies differs from the typical species only in the 
following few points: 

Of the three tuberculiform teeth on the 
antero-lateral borders, the middle one is not 
conspicuously more prominent than the 
others. The fourth to seventh abdominal 
terga of the male hâve a very low tubercle 
on either side. 

The telson of the male abdomen re- 
sembles that of the typical species, but in 
the new subspecies, it is distinguished by 
the presence of a médian tooth, by which 
the posteror margin is divided into two 
concave portions (text-fig. 5.) 

The telson and sternal sulci of the female 
are unknown. 

Material examined: 

Coast of Tatugahama, Wakayama-kcn, 1 c', type, coll. by Mr. Y. Kusi:. 

Coast of Wakayama, 1 o*, Mr. Sakaguti. 

Measurements : Type male, length of carapace 10.4, width 
11.5 mm. 



('rifptdf/ ru m ia f n nt if /a, 
trisjjin.orfi .subsp. nov. 
Abdomen of type . 
(x8.) 
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Habitat and habit : Found on rocky or stony shore lines, carry- 
ing’ a mass of sponge on its back. 

4. Cryptodromia tiimidci hispmosa subsp. nov. Text-fig. 6. 

In this new subspecies, the first antero-lateral tooth is nearly 
as large as the subhepatic tubercle. The second antero-lateral tooth 
is small and indistinct, the third a little prominent, while the postéro- 
latéral tooth is again indistinct. 

The tubercles on the abdominal segments are very low and in- 
distinct. The telson of the male abdomen is armed with a pair of 
prominent spines on the posterior border; there are sometimes a 




Text-fig. 6. Cryptodromia tumida bispinosa subsp. nov. 

a. Fifth to sevtnth abdominal segments of type cT. (x8.) 

b. Sternal sulci of . (x4.) 

fevv Sharp granules on the outer margins close to these spines. The 
sternal sulci of the female are very broad but with no terminal 
processes (text-fig. 6, b.) 

This subspecies closely resembles Petalomera fukuii described 
in the future pages, but it can be easily distinguished from the latter 
by the absence of the epipodite on the coxae of the chelipeds. 

Material examied: 

Okinosima, Tosa Bay, type d*, coll. by Prof. Kamohara. 

Additional materials, 7 o" d*, 1 &, same locality. 

Measurements: Type male, length of carapace 9.4 mm, width 
11.0 mm; c? , Paratype, length of carapace 9 mm, width 10 mm. 
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Habitat and habit : Obtained from coral reefs or crevices of the 
rocks in a showl water. Ail the specimens hâve a mass of sponge 
upon their backs. 

5. Crijptodromia nipponensis Yokoya. 

Yokoya 1933, p. 98, text fig. 39. 

This species is distinguished from its congeners by its longer 
and semispherical carapace, truncated front, concave hepatic 
margins, etc. 

Distribution: Tanabe, Kii peninsula; Muroto-zaki ; and Goto 
Isls. (Yokoya). 


6. Crifptodromia hidlifera Alcock. PI. VII, fig. 3. 

Alcock 1899, p. 143; 1901, p. 61, pl. 2, figs. 9, 9a; Borradailk 1903, p. 

577; Lauril: 1906, p. 362; Lenz 1910. p. 662; Iule 1913, p. 40. 

The carapace as long as broad, somewhat depressed and covered 
with short hairs. The latéral frontal teeth are very prominent and 
acute, while the médian one is sensibly smaller. The preorbital, 
postorbital and suborbital teeth are also very prominent. 

There are some granules scattered near the frontal and orbital 
régions when denuded. Of the two antero-lateral teeth, the posterior 
one is in Japanese specimens not so conspicuously smaller as in the 
original figure of Alcock. The postero-lateral tooth is extremely 
inconspicuous, but the branchial groove is very deeply marked. In 
the interval between the anterior antero-lateral tooth and the 
postorbital tooth, there are two subhepatic tubercles, one below the 
other. 

There is a characteristic pearl-like tubercle on the surface below 
the suborbital tooth and on the middle of the outer surface of the 
merus of the external maxilliped; a similar but smaller tubercle is 
on the exposed surface of the second joint of the antenna. 

The chelipeds are robust and symmetrical, the arm bears two 
prominent nodules, one on the distal end and the other on the outer 
angle. The palm is armed with two or three spinules on the upper 
inner border and a prominent nodule at the distal end. The ambu- 
latory legs are not remarkably nodular, the carpi of the first two 
pairs are grooved on the upper surface. 
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The abdomen of the male is convex along the middle line; the 
third to fifth terga hâve each three tubercles in the médian line, 
one in front of the other two. Each of these segments is also pro- 
vided with a flat tubercle on either side. 

The telson of the male abdomen has the posterior margin 
rounded. 

Material examined: 

Gobo, Kii Peninsula, 2 d* d*, Mr. K. Okamoto. 

Amakusa M. B. S., 1 c?, Mr. K. Baba. 

Measurements : Male from Kii, length of carapace 12 mm, width 
13 mm. 

Habitat: Rocky bottoms, 30 to 490 fathoms deep. 

Distribution; Japan (Kii Peninsula and Amakusa, Kyusyu) ; 
Andaman Sea; Ceylon; Indian Archipelago. The record of its 
occurrence in Japanese waters is new! 


7. Cryptodromia canaliculata Stimpson. PI. VII, fig. 2. 

Stimpson 1868, p. 240; de Man 1887, p. 4C2; Alcock 1899, p. 142; 1901» 
p. 60, pl. 2, fig. 8 ; Doflein 1902, p. 662 ; Lenz 1906, p. 363 ; NOBILI 
1906, p. 145; Stimpson 1907, p. 176; Rathbun 1910, p. 367; 1911, p. 
194; IHLE 1913, p. 41. 

Syn. : Drornia tomentosa Heller 1862. 

Cryptodromia tomentosa (Heller) Hilgendorf 1879. 

Cryptodromia hirsuta BORRADAILE 1903. 

The carapace is very slightly broader than long, distinctly 
channeled along the orbital and antero-lateral borders. The régions 
are fairly well delimited; the upper surface, excepting the said 
canaliculated areas, is covered with velvet-like tomentum. The three 
frontal teeth are strong; the médian tooth in our material projects 
a little beyond the latéral ones. 

The preorbital tooth obtuse, the postorbital tooth acute and the 
suborbital tooth also very prominent. Behind the postorbital tooth 
the hepatic région is concave, the hepatic tubercle, which is on a much 
lower plane, is hardly visible from above in the undenuded condition. 

There are two antero-lateral teeth, the anterior one of which is 
much larger than the posterior one. The postero-lateral tooth is 
moderately prominent. 
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The chelipeds are thickly covered with pubescence, the wrist 
has a few nodules, which are not pronouncedly pointed. The palm 
is almost unarmed. The carpi and propodi of the first two pairs of 
the ambulatory legs are indistinctly nodular, covered with knobbed 
or feathered hairs. The last two pairs of the ambulatory legs are 
slender, the third pair being very slightly shorter and stouter than 
the fourth pair. 

The abdomen of the male has the terminal segment rounded on its 
posterior margin. 

Material examined : Coast of Wakayama, 1 cT , Mr. S. Sakaguti. 

Measurements : Male, length of carapace 5.5 mm, width of same 
6 mm. 

Habitat and habit: Inhabits rocky shore, among seaweeds, in 
the lowest division of the littoral zone (Stimpson). Carries a mass 
of sponge or compound ascidians. 

Distribution: Kii Peninsula (présent paper), Kikaisima, Loo 
Choo (Stimpson) ; this species widely ranges in Indo-Pacific, from 
the Red Sea and east coast of Africa to Japan. 

8. Cryptodromia coronata Stimpson. 

Stimpson 1868, p. 239; de Man 1887, p. 398, pl. 18, fig. 2; Ortmann 1892, 
p. 643; Stimpson 1907, p. 173, pl. 20, fig. 2; Ihle 1913, p. 41. 

The following description was prepared by Stimpson : — 

‘‘Carapax broader than long, evenly convex; surface minutely 
roughened with grains and covered with a very short but strongly 
adhering pubescence. Front very broad, 5-toothed, teeth large and 
sharply projecting, subequal; middle one somewhat smaller than 
the others and placed at a lower level ; outer or latéral ones situated 
on the superior margin of the orbit. The inferior orbital tooth is 
nearly equal in size to those of the front. External hiatus or notch 
of orbit not deep; tooth at external angle scarcely prominent. 
Antero-lateral margin 5-toothed, but with two teeth only showing 
prominently, the posterior tooth being as small as the angle of the 
orbit, and the second tooth being at a much lower level than the 
others, and on the subhepatic région. The two large teeth are slight- 
ly bilobed, the anterior lobe in each being a sharp tooth, but the 
posterior one broadly rounded. Feet nodose; tubercles not very 
numerous, but prominent; interspaces reticulated. This reticulàtion 
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is best on the outer surface of the hand» which is entirely covered by 
it. Chelipeds equal. Fingers very strongly gaping, dentale at tips; 
dactylus slightly compressed, with a broad, deep sulcus on the front 
or outer surface, and 2~3--dentate on the inner edge toward base. 
The feet of the last pair are considerably longer than those of the 
penult pair. Male abdomen rather broad; last joint much broader 
than long; penult joint narrower; third and fourth joints each with 
four spines, the spines short, those of the fourth joint most promi- 
nent ; a short spine on each side at the posterior angles of the fifth 
joint. Color lemon-yellow or orange, sometimes blotched with brown 
on the dorsal aspect. Fingers of chelipeds carminé. Length of 
carapax in the male, 0.525; breath, 0.56 inch. 

The back was covered by a close-grained sponge. 

It was found among madrépores at the depth of a fathom, in Port 
Lloyd, Bonin Island.'' 

Distribution: Bonin Island (type locality, Stimpson) ; Amboina 
(DE Man) ; Samoa (Ortmann) ; Flores, Sulu, Salawatti, New Guinea, 
Rotti (IHLE). 

It has not yet been reported from the coast of Japanelse Mainland. 

9. Cryptodromia incisa Henderson. 

Henderson 3888, p, 10, pl. 1, fig. 4; Alcock, 1903, p. 77; Ihle 1913, p. 
31 (in key); Yokoya 1933, p. 98. 

This species is distinguished from its congeners by the absence 
of the antero-lateral teeth. 

It was included in the Japanese fauna on the authority of Dr. Y. 
Yokoya. 

Distribution; Twofold Bay, Astrakia and Japan, Suruga Bay 
(Yokoya). 

10. Cryptodromia areolata Ihle. Pl. I, fig. 1. 

Ihle 1913, p. 47, pl. 2, figs. 10, 11. 

Cryptodromia ihlei Balss 1921, p. 177; 1922, p. 107, text-Üg. 2; Yokoya 
1933, p. 98. . 

The carapace of this small species is somewhat longer than 
broad. The upper surface well areolated, the areolae being remark- 
ably convex and covered with beaded granules, but with no hairs. 
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The latéral frontal teeth are very prominent and slightly curved 
outward at the tip ; the médian frontal tooth is short and triangular, 
projecting from a lower plane. The preorbital tooth is distinct but 
the postorbital tooth is very small, while the suborbital tooth is again 
prominent. 

The antero-lateral borders are divided into two lobes, which are 
covered with rather sharp granules. 

The chelipeds and the anterior two pairs of ambulatory legs are 
also covered with sharp granules. The wrist of the cheliped bears 
two obtuse nodules, one at the distal and the other at the outer 
angle. The palm is crested on the upper inner border, the distal 
extremity being provided with a nodule. Each segment of the ambu- 
latory legs is not distinctly nodular. The third and fourth pairs of 
the ambulatory legs are subequal in length but the anterior pair is 
sensibly thicker. In both cases, the meri are granulated. 

The abdominal segments in both sexes are covered with granules 
but are not conspicuously nodular. 

Material examined: 

Misaki, Simosita, 1 d', 1 9, Mr. M. Yeri. 

Off Manazuru 160m. deep, 1 d’, 2 9 ç, Aug. 1936 “ Amagi 
Between Ito and Hatusima, 6 d* d*, 4 9 9, June 1935 Misago " ; 3 d d*, 
2 9 9, Aug. 1936, *'Amagi'\ 

Measurements : 

(d from Misaki) (d from Ito) (9 from Ito) 

Length of carapace 7.0 7.0 6.6 

Width of carapac3 6.8 6.8 6.0 

Habitat and Habit : Found on bottoms of mud or sandy mud or 
dead shells; depth, 50-300 métrés. The specimens collected by 
''Misago'' and "Amagi" had no spécial protecting animal upon their 
back. 

Type locality: South coast of Timor Island (Ihle). 

Distribution: Uraga Canal (Balss) ; Sagami Bay (Balss, 
présent paper) ; Murotozaki, Bungo Strait, Miyazaki-ken, between 
Nagasaki and Kosiki Isls. (Yokoya) ; Timor Island (Ihle). 

Remarks : The specimens which I examined were obtained from 
the same locality with the type of C. ihlei Balss 1921, which, however 
seemed to be identical with C. areolcUa Ihle 1913. One female 
specimen was sent to Dr. Balss for comparison with the type of C. 
ihlei, and I was able to ascertain my spéculation by the kind in- 
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formation of Dr. Balss that both species are really identical, C. 
areolata was described from a single fragmentai specimen from south 
coast of Timor Island and the granulation of the upper surface of 
the carapace seems to be somewhat coarser than in Balss' figure; 
yet, if further specimens from various localities were examined, 
this discrimination should probably disappear. In iHLE's speci- 
men, the carapace is characterized by having the length and width 
nearly equal; in Balss' figure, it is longer than broad. (Confer above 
described measurements.) 

Genus Peialomera Stimpson. 

Stimpson 1868, p. 226; Alcock 1899, p. 147; 1901, p. 66; BORRADAILE 
]9J3b, p. 300; Ihle 19 3, p. 48. 

Paradromia Balss 1921, p. 178 ; 1922, p. 108. 

The définition of Petalomera given by Stimpson must be now 
amplified in some respects, on account of the increased number of 
the congeners. 

The carapace is usually longer than broad, but in a few species, 
it is sensibly broader than long. The upper surface is thickly or 
sparsely granulated or non-granulated and thickly covered with 
tomentum. The latéral frontal teeth are always prominent, having a 
tendency to unité with the preorbital teeth, forming more or less 
a lamelliform eave on either side of the front. 

The epimeron of the typical species is not perfectly indurated 
and membranous, but in some species, it is perfectly indurated. 
Typically, the meri of the anterior two or three pairs of the pere- 
iopods hâve the upper borders dilated to form a lamejliform ex- 
pansion, but in some species, recently referred to this genus, the meri 
are normal as in other related généra. 

The most remarkable character of this genus, distinguished from 
the nearest kin, Cryptodromia, is the presence of a small epipodite 
on the coxae of the chelipeds. 

The sternal sulci of the female are widely separated from each 
other, terminating on the level between the coxae of the first ambu- 
latory legs. 

I am convinced that Paradromia Balss (1922) is in ail proba- 
bility synonymous with the présent genus.* 

In Japanese waters, eight species are now known of this genus, 
four being referable to new species. 
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Key to the Japaaese speciet of Petalomera, 

1. Carapace smooth, or very sparsely granular. 

1. Carapace non-granular. The hepatic régions with no tabercles. 

i. The surface of carapace smooth and convex, more or less risîng 
abruptly behind the front. 

a. True antero-lateral borders are eut into four teeth. Chelipeds 

and abdominal terga (3rd to 6th) are provided with high tuber- 
cles R angulata. 

b. True antero-lateral borders are eut into three beeth. Chelipeds 

and abdominal terga are armed with low tubercles ... .P. fukuii, 

c. True antero-lateral borders are eut into two teeth. Chelipeds 

and ambulatory legs are armed with obtuse nodules 

P. latercUis, 

d. True antero-lateral borders are entire» showing several spiniform 

tubercles on dénudation P. atypica. 

ii. The régions of carapace are clearly detîned by soft tomentum of 
unequal length. The antero-lateral borders are eut into two obtuse 
teeth P. wilsoni. 

2. Carapace sparsely granular. The hepatic régions with a large tubercle 

in the interval between the orbit and the anterior antero-lateral tooth. 

P. japonica, 

IL Carapace (and appendages also) profusely granular. The régions of carapace 
well dehned and areolated. 

1. Anterior three pairs of pereiopods hâve the meri petaloid in shape. The 

carapace with no remarkable nodules P. granulata, 

2. Meri of the anterior three pairs of pereiopods not petaloid. Carapace 

and abdomen with paired high nodules P. nodoaa. 


1. Petalomera angulata sp. nov. Text-fig. 7. 

The carapace nearly as long as broad, . smooth and gradually 
rising behind the front. The latéral frontal teeth are very promi- 
nent, so that the carapace appears rather more oblong than it really 
is. The médian frontal tooth is very small. The pre- and; post- 
orbital teeth are distinct and the suborbital tooth very strong. The 
true antro-lateral borders are eut into four teeth, of which the first 
and third are strong, the second and fourth are very small and on 
the posterior slope of the former. (On the right side, the fourth 
tooth is rudimentary.) Behind the suborbital tooth, there is a strong 
subhepatic tubercle and below this, a small tubercle near the anterior 
end of the latéral sulcus. The antero-external angle of the buccal 
cavity is armed with two compressed tubercles. 
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The chelipeds are remarkably tuberculated ; the arm with three 
small tubercles on the upper surface near the distal end, its inner 
surface being somewhat flat but not especially petaloid in shape. 



Text-fig. 7. Petalomera angulata ap. nov. 


a. Dorsal aspect of holotype. (x2.6.) 

b. Abdomen of same. (x6.) 


The wrist bears about eleven high tubercles on the upper and outer 
surfaces, of these the two at the distal margin and the one at the 
base of the outer margin are very strong and conical. The palm 
bears about eighteen tubercles, of which the one at the distal end 
is the most prominent. The fingers gaping, the prehensile edges 
are armed with seven or eight sharp teeth. 

The anterior two pairs of the ambulatory legs hâve the meri not 
especially petaloid in shape, the ischia and meri bear a small tubercle 
on the posterior border. The carpi bear three high tubercles on the 
anterior border and also one on the upper, distal extremitiy and 
two very small ones on the posterior border. The propodi bear two 
on the anterior border, two on the upper surface. The dactyli are 
strongly curved at the tip, armed with four spines on the posterior 
border. 

The fourth ambulatory' legs are slightly longer but sensibly 
slenderer than the third pair. 
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The third to fourth terga of the male abdomen bear a high tuber- 
cle on each side; the fourth tergum has also two médian tubercles 
arranged laterally on the posterior margin. 

The telson has the posterior margin sub-truncated. 

Material examined: Simoda, holotype, obtained from a rocky 
shore, June, 1932. 

Measurements : Length of carapace in médian line 11.5 mm, 
width measured between the 3rd antero-lateral teeth, 12 mm. 

Habitat and habit: Found on rocky shore at low water mark; 
the animal was covered by a mass of sponge. 

2. Petalomera fukuii* sp. nov. PI. I, fig. 2; text-fig. 8. 

This species so much resembles Cryptodromia tundda bispinosa 
mihi that the two species may be confused with each other at first 
sight. The new species, however, has a small epipodite on the coxae 
of the chelipeds, while the other has none ; thus they are generically 
distinct. 




Text-fig. 8. Petalomera fukuii sp. nov. 

a. Abdomen of d* . b. Abdomen of 9 . c. Sternal sulci of 9 . 

(a, x4.6; b, x3; c, x3.6.) 

* I hâve a pleasure in dedieating this species to Prof. T. Fukui, the Director 
of the Simoda Marine Biological Station. * 
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The carapace is broader than long, abruptly rising behind the 
frontal and orbital régions. The preorbital and latéral frontal teeth 
are prominent, both are united with each other, forming a lamelli- 
form eave on either side of the front. The médian frontal tooth is 
small and on a lower plane. The postorbital and suborbital teeth 
are distinct, the latter being very prominent. The true antéro- 
latéral borders are armed with three teeth, of which the first i;S 
most prominent and the second very small. The postero-lateral tooth 
is also distinct, with a deep indentation in front of it. The sub- 
hepatic tubercle is as strong as the first antero-lateral tooth, and below 
this, there is a small tubercle near the anterior end of the latéral 
sulcus. 

The chelipeds almost resemble those of Cryptodromia tumida 
bispinom, the wrist is armed with two large nodules on the distal 
and outer angles and also several small granules on the upper sur- 
face. The palm is provided with two or three large nodules and a few 
small granules on thè upper surface, with numerous small tubercles 
arranged in longitudinal rows on the outer surface. The fingers of 
the male are much gaping, touching only at the tips; the movable 
finger has an obtuse tooth in the middle. In the female, the 
fingers are compressed and not gaping. 

The anterior two pairs of the ambulatory legs are very strong. 
The carpus has three or four small granules and a large terminal 
nodule on the anterior border, and a small tubercle on the upper 
surface near the end ; the posterior border unarmed and concave. The 
propodus has an obtuse nodule on the distal extremity of the anterior 
border. The dactylus strongly curved inward, its posterior border 
has four sharp spinules. The fourth ambulatory legs are sensibly 
longer than the third pair. 

The fourth and fifth abdominal terga hâve a low tubercle on 
either side. The telson of the male is rounded triangular, its 
posterior border being armed with four sharp spinules. The sternal 
sulci of the female are very slender, not specially terminating in a 
pair of processes. 

Material examined: 

Type male, obtained from a showl water in front of the Sinoda M. B. S., 
June, 1932. 

23 9 9, 21 <5* cf, from varioua stations in the vicinity of Simoda. 

1 d*, Okinosima, Tateyama Bay, May, 1928. 
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Measurements : Type male, lengrth of carapase in médian line, 
13 mm, width 16 mm. 

Habitat and habit: Found on rocky or stony shore at lower 
tidal zone. The animal is protected by a lump of sponge (usually 
Reniella) or compound ascidians (Botrylloides) . 

Distribution: Tokyo Bay, Izu Peninsula. 

3. Petalomera lateralis (Gray). 

Dromia lateralis Gray, Zool. Mise., 1831, p. 40 (not seen). 

Crtyptodromia lateralis, MiERS 1884, p. 269 ; Stimpson 1907, p. 174, pl, 20, 
fig. 3; Alcock 1901, p. 77. 

Petalomera lateralis, Rathbun 1923, p. 163 (and synonymy). 

This species was included in thé fauna of Japan on the authority 
6f J. Miers (1884) from Madjica-Sima*? 

I hâve not yet succeeded to obtain this species. In the Simoda M. 
B. S., there are 1 $ and 2 9 9 of this species from N.S.W. kindly 
sent by Dr. Melbourne Ward in exchange. 

Distribution: Australia and Japan (?). 

4. Petalomera atypica sp. nov. Pl. II, fig. 1. 

The carapace subpentagonal, slightly longer than broad. Its 
upper surface is convex and thickly covered with tomentum. The 
régions are almost indistinct. 

The latéral frontal teèth are very long and widely separated by 
the médian U-shaped sinus, on the ventral side of which the médian 
ïrontal spine is also very prominent. The preorbital spine is very 
long and sharp as well as the suborbital tooth, v^hile the postorbital 
tooth is not very prominent. 

The antero-lateral borders are entire, bearing several sharp 
tuberclés, of which the foremost one behind the postorbital tooth 
is sensibly prominent, the carapace being broadest at this point. The 
branchial groove is very shallow, the postero-lateral borders also 
bear several fine tubercles. 

The pereiopods hâve the meri not petaloid contrary to the typical 
character of this genus, but the chelipeds hâve a usual small epi- 
podite on the coxa, so that I referred this species to Petalomera, 
The chelipeds are robust, the inner surface of the ischium and arm 

♦ We cannot identify such a locality in Japanese territories. 
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are smooth and naked, the upper and lower borders of these segments 
are tuberculated. The wrist bears two prominent nodules and its 
upper, outer surface tuberculated. The palm is coarsely tuberculated 
on outer and inner surfaces as well, but the tubercles are entirely 
concealed by the tomentum. 

The anterior two pairs of ambuîatory legs are subequal and very 
slender, having neither nodules nor spines on any segment. The 
propodi and dactyli are especially slender, the former are a little 
longer than the latter, which are curved inward and bear several 
Sharp setae on the inner border. The posterior two pairs of legs 
are very small and chelate as usual. 

Material examined : Male holotype, Between Ito and Hatusima, 
60 m. deep, Aug. 1936, **Amagi'\ 

Allotype, Mituisi, off Manazuru, 100 m. deep, Aug. 1936, ‘'Amagi'\ 

Measurements : Holotype, length of carapace measured from 
the tip of the médian frontal spine, 7 mm, width 6 mm. 

Habitat and habit: Found on shelly or sandy ground, 50 to 100 
métrés deep. It was protected by a mass of compound ascidians. 

6. Petalomera wüsoni (Fulton and Grant). PI. I,' fig. 4; text- 
fig. 9. 

Cryptodromia wilaoni Fulton and Grant 1902, p. 61, pl. 9 (not seen). 

Dromia paeudogibboaa Parisi 1915, p. 102, pl. 2, figs. 1, 2; Balss 1922, p. 

106 ; Yokoya 1933, p. 97. 

Petalomera wilaoni, Rathbun 1923, p. 154, pl. 42, fig. 1 ; Sakai 1936, p. 

33, pl. 1, fig. 3 (coloured). 

The carapace is distinctly broader than long, the upper surface 
being convex and thickly covered with soft tomentum. The régions 
are elegantly defined by the different length of the tomentum, but 
in a denuded condition, they become less conspicuous excepting the 
branchial grooves and an indistinct groove between the gastric and 
cardiac régions. 

The latéral frontal teeth are united with the more prominent 
preorbital teeth, forming a remarkable lamelliform eave on either 
side of the front. The médian frontal tooth is very small and on 
a lower plane. There is a pair of low protubérances, arranged side 
by side immediately behind the fro;it, The postorbital tooth is 
rudimentary. 

The true antero-lateral borders are eut into two prominent teeth 
of equal size ; the postero-lateral teeth are equally strong but project 
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rather outward. The sub-hepatic tubercles are slightly smaller than 
the antero-lateral teeth. 

The meri of the anterior three pairs of the pereiopods hâve the 
inner surface flat and smooth, but the upper borders are not so dis- 
tinctly dilated to form a lamelliform expansion as in the typical 
species of this genus. 




Text fig. 9. Petalomera wiUoni (FuLTON & Grant). 

Outline of carapace of two specimens. 

(a, x3.2; b, xl.) 

The wrist of the cheliped bears two nodules, one at the distal 
end and the other at the outer angle ; the inner angle of this segment 
is armed with a sharp tooth, which is covered with long silky hairs. 
The palm is less conspicuously nodular; in the case of the male, the 
upper border is studded with several granules beneath the tomentum, 
but in the female, the granules are almost rudimentary. The inner 
surfaces of these segments are thickly covered with long, silky hairs. 
Both inner and outer surfaces of the Angers are longitudinally 
grooved and covered with tomentum, the distal surface alone is 
naked and glabrous. The meri and carpi of the anterior two pairs 
of the ambulatory legs bear a tuberculiform nodule at the distal end 
of the anterior border. 

The telson of the male abdomen is trigonal, while that of the 
female has the posterior border sub-truncated. 

Material examined: 

Manazuru in Sagami Bay, 6 9 . 9 , 3 cfcT, Oct. 1932. 

Off Hukuura in Sagami Bay, 3 9 9 , 5 d* cf (ail juv.), June, 1936, “ Misago ”, 

Simoda, 16 9 9, 12 d* cf, Simoda M. B. S. 

Wagu, Ise Bay, 2 9 9 , 3 d* d*, Mr. Yamada. 

Mimase, Tosa Bay, 1 <T, Mr. Mitihiro. 
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Measureméhts : Male f rom Simoda, léngth of carapace in médian 
line 23 mm» width 32.5 mm ; juvénile female from Fukuüra, length of 
carapace 4.3 mm, width 4.6 mm. It is obvious that in the juvénile 
form, the carapace is conspicuously longer in proportion to width 
when compared with the adult specimens (text-fig. 9). 

Habitat : Sublittoral, rocky or pebbly ground ; depth, 20 to 100 
métrés. 

Type locality: Port Phillip Heads. 

Distribution; Japan from Aomori Bay to Kyusyu (Yokoya) and 
above locality. 

5. Petalomera japonica (Henderson), new combination. PI. VIII, 
fig. 1. 

Cryptodromia japonica Henderson 1888, p. 6, pl. U 2. 

*Crypiodromia Steamsii IVES 1892, p. 216, pl. 12, figs. 1-3; Alcock 1901, 
p. 77 ; Ihlb 1913, pp. 33, 90Ino new record), 

Cryptodromia canaliculata opAryoceea Ortmànn 1892, p. 646. 

Cryptodromia osiatica PARISI 1915, p, 106, pl. 2, fig* 8. 

Paradromia japonica, Balss 1922, p. 108, text-fîgs. 3-4; Sakai 1934, p. 
282; 1936, p. 32, text-figs. 1-2. 

The carapace is nearly as long as broad, moderately convex and 
sparsely granulated beneath the tomentum, but the posterior sur- 
face is perfectly non-granular. There are impressed grooves in the 
form of an H in the middle of the carapace, so that the gastric, 
pardiac and branchial régions are well separated. The latéral frontal 
teeth are very prominent and blunt, continued to the preorbital teeth, 
their lamelliform margins are somewhat reflected upward. The 
médian frontal tooth is very small and blunt, projecting from a 
lower plane. There are two low protubérances arranged side by side 
behind the front. The hepatic régions hâve a tubercle in the interval 
between the orbit and the first antero-lateral tooth. The true antéro- 
latéral borders are eut into two subequal teeth, and behind these a 
prominent postero-lateral tooth follows, separated by the deep 
branchial groove. 


* After IVES, Cryptodromia atearnsii is distinguished from Petalomera 
japonica in having three teeth on the antero-lateral border instead of two. 
Thia discrimination, however is not essentially important, because Petalomera 
japonica ha^ also three teeth on the antero-lateral border, one on the hepatic 
région and the other on the true antero-lateral margin. As to the presence or 
absence of the epipodite on the cheliped of C. atearnsii, we are quite ignorant, but 
after comparing the original description and ligure of IVES with the présent 
species, I am convinced that both species may probably be identical. 
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On the anterior ventral surface of the carapace, there are three 
tubercles, of which the one on the posterior slope of the suborbital 
lobe is the most prominent and compressed, the other two are on the 
subhepatic région and are found on a line connecting the antéro- 
latéral teeth with the antero-external angle of the buccal cavern, 
which is also armed with a low tubercle. 

The epimerons are almost perfectly indurated. 

The anterior three pairs of the pereiopods hâve the meri not 
specially petaloid in shape. The wrist of the cheliped has two large 
nodules, one at the distal end and the other at the outer angle; its 
upper surface is sparsely granulated. The palm has two terminal 
nodules on the upper surface, which is also sparsely granulated. 
The Angers are not much gaping. The meri and carpi of the first 
two pairs of the ambulatory legs are armed with a nodule at the 
extremity of the anterior border. The fourth ambulatory legs are 
longer and slenderer than the third pair. 

The third to sixth abdominal terga hâve a low tubercle on either 
side. The telson of the male abdomen is subtruncated on the pos- 
terior margin. 

Material examined: 

Tateyama Bay, 3 c? cT, May, 1928. 

Hirado, Nagasaki, l 9 , Mr. 1. Kaneko. 

Kesen-gun, Iwate-ken, 1 6 , Mr. G. Toba. 

Measurements : Male from Tateyama Bay, length of carapace 
19.5 mm, width 20.8 mm. 

Habitat and habit: Found on muddy or sandy bottoms, 10 to 
100 meters deep. The animal was protected by a lump of sponge. 

Type locality : Yokohama (Challenger). 

Distribution: Tokyo Bay, Nagasaki, and Foukou Bay (Ihle). 

6. Petalomera graiiulata Stimpson. PI. I, fig. 3; text-fig. 10. 

Stimpson (1858) 1907, p. 179, pl. 21, fig. 4; Alcock 1901, p. 78 ; Ihle 1913, 
p. 91 (in list); Sakai 1936, p. 33, pl. 1, fig. 2 (coloured). 

Petalomera granulata indica^ Uritr (nec. AlcocK ?) 1926, p. 1. 

(Not Petalomera granulata, Shen 1932 ; it seems to be related to P. 
japonica.) 

The carapace is elongate-pentagonal and hardly at ail hairy; 
the régions are well defined and covered everywhere with fine 
vesiculous granules, but in the juvénile specimens the intestinal and 
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Text-fig. 10. l\’talonier<i granulata Stimpson. 
a. cT from Tokyo Bay. b. Abdomen of cr. c. Abdomen of 9. 
(a, nat, size ; b, c, x2.) 


posterior surfaces are smooth. The latéral frontal teeth are sharply 
acuminated and serrated, the médian frontal tooth is very small 
and on a lower plane. The preorbital and suborbital teeth are also 
prominent but the postorbital tooth is indistinct; ail these teeth are 
finely serrated as well. The true antero-lateral borders are eut into 
three sharply granulated teeth, the anterior one of which belongs to 
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the hepatic région and is on a lower plane. There is no distinct 
tooth behind the branchial groove. 

The chelipeds are very stout and sharply granulated. The inner 
surface of the arm is very smooth and flat, its upper margin is ex- 
ceedingly delated to form a lamelliform expansion, The wrist bears 
two acuminate prominences at the distal end; the palm has a 
terminal prominence, the upper surface of these segments are covered 
with vesiculous granules already mentioned. The first two pairs of 
the ambulatory legs are subequal and granular; the merus of the 
first pair is not remarkably so. The posterior two pairs of the 
ambulatory legs are very small and subequal, but the last pair is 
sensibly slenderer and alone is dorsal in position. Abdomens of 
both, sexes are as figured in the text-fig. 10, b. c. 

Variation: In a considerabîy larger specimen (C. L. 31 x C. W. 
30) , the whole carapace is granulated except the grooves separating 
the régions and also the upper orbital surfaces. In the smaller 
specimens, the surface near the posterior border is smooth together 
with those above mentioned surfaces. The second ambulatory legs 
hâve the merus always less distinctly petaloid in shape. P. granulata 
indica, reported by Urita from Kagosima Bay (1926) is in ail 
probability the same with the typical species ; I was able to revise his 
specimen by the permission of the Kagosima .Muséum. 

Material examined: 

Tateya 9 :ia Bay, 2 d'd', May 1928. 

Between Ito and Hatusima, 1 d*, June 1936, ** Misago’’ 

Kagosima Mus , 1 d'. 

Amakusa, 1 cf, The Tomioka Primary School. 

Measurements : Male from Tateyama Bay, length of carapace 
in médian line 30 mm, width also 30 mm. 

Habitat and habit: Found on muddy, shelly or sandy grounds, 
50 to 150 métrés deep. Protected by a mass of sponge. 

Type locality: Kagosima Bay (Stimpson). 

Distribution: Japan, Tokyo Bay, Sagami Bay, Kagosima Bay, 
Amakusa. 

7. Petalomera nodosa sp. nov. Text-fig. 11. 

The carapace is slightly broader than long, and sub-pentagonal ; 
the régions are ail elegantly defined and convex, thickly covered with 
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vesiculous granules excepting the posterior and postero-lateral sur- 
faces. There is a smooth, high nodule on each protogastric région; 
the outer epibranchial région has also a high nodule, but it is entirely 
covered with vesiculous granules already mentioned. 

The latéral frontal teeth are very prominent and rounded at 
the tip, covered with a few granules. The médian frontal tooth is 
very small and is on a lower plane. There is no indication of pre- 
and postorbital teeth, the suborbital lobe is also very small. The 
true antero-lateral borders are armed with two small acuminate teeth, 
which are on a much lower plane. 



Text-fîg. 11. Petalomera nodoaa sp. nov. 
a. Dorsal aspect of type 9 . b. Abdomen of same. 
(a, x2; b, x2.7.) 


The postero-lateral tooth is most prominent of ail the teeth 
of the latéral borders, the carapace being broadest at this point. The 
usual hepatic tubercle is very low and oblong, covered with vesiculous 
granules; below this, the two subhepatic tubercles can be observed 
on a line connecting the antero-lateral teeth with the antero-external 
angle of the buccal cavern, which is also armed with an indistinct 
tubercle. 

The epimerons are imperfectly indurated. 

The anterior three pairs of pereiopods are strongly nodular and 
covered with granules but the meri are not specially petaloid in shape. 
The arm of the chelipeds has two distal* nodules on the upper and 
outer surfaces. The wrist is grooved on the upper surface, bearing 
two distal nodules, which are covered with granules. The palm has 
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only one small distal nodule, The inner surfaces of these segments 
are smooth. 

The anterior two pairs of the ambulatory legs are equally stout, 
the ischium has a small nodule on the posterior margin. The merus 
has a smooth distal nodule at the end of the posterior border. The 
carpus has the upper surface channeled, the anterior and médian 
extremities are armed respectively with a small nodule. The pro- 
podus bears two smooth nodules, one at the distal end of the anterior 
border and the other at the distal end of the upper surface. The 
dactylus is strongly curved; its posterior border bears four or five 
spinules. The third pair of the ambulatory legs is very small but 
stout. The arrangement of the nodules and granules resembles that in 
the anterior two pairs. The fourth pair of legs is slightly longer than 
the third pair but is more slender. The ischium is armed with a usual 
nodule, but the merus is unarmed, only granulated along the posterior 
border; the following segments are smooth. 

The anterior five terga of the female abdomen are covered with 
granules. There is a pair of smooth nodules arranged side by side in 
the médian line of the fourth tergum. The sixth and seventh terga 
are smooth. 

The sternal sulci of the female are evidently different from the 
typical form of this genus, that is, they terminate in a pair of small 
processes, which are mounted on a low protubérance between the 
coxae of the first ambulatory legs. 

The new species is akin to Cryptodromia areolata IHLE and also 
to Cryptodromia gilesii Alcock in the general appearance; it is, 
however, generically distinct from them on account of the presence 
of an epipodite on the coxae of the chelipeds. 

The smooth nodules on either side of the gastric région and also 
on the fourth abdominal tergum are characteristic of this species. 

Material examined : Type female, Tateyama Bay, obtained from 
a sandy bottom in 100 métrés deep. 

Measurements : Extrême length of carapace 15.5 mm, width 
18 mm. 


Genus Conchoecetes Stimpson. 

Alcock 1899, p. 160; 1901, p. 40; Stimpson 1907, p. 180; Ihle 1913, p. 60. 

This genus comprises only two species, of which the one re- 
stricted to India and Andaman Sea, and the other ranges widely in 
Indo-Pacific, from Cape of Good Hope to Japan. 
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Conchoecetes artificiosua (Fabricius). PI. VIII, fig. 2. 

Algock 1899, p. 161 (list of earlier literature); 1901, p. 41 ; Laurie 1906, 
p. 353; Stimpson 1907, p. 180, pî. 21, fig. 6; Baiss 1922, p. 110; Sakai 
1934, p. 282 ; 1936, p. 34, text-fig. 3. 

The whole surface of the body and appendages excepting the 
tips of the Angers is covered with a velvet-like tomentum. The cara- 
pace is quite flat, subpentagonal, with the régions fairly well defined. 
The front is eut into three obtuse teeth, the médian one of which is 
small and on a much lower plane. The preorbital and suborbital 
teeth are equally prominent, while the postorbital tooth is quite rudi- 
mentary. There is a tooth on the latéral border immediately behind 
the cervical groove; the usual tooth behind the branchial groove is 
.almost rudimentary, but in the Indian material, it seems also promi- 
nent (cf. Alcock). 

There are two or three low tubercles on the subhepatic régions in 
the interval between the antero-lateral tooth and the antero-external 
angle of the buccal cavern ; the surface between this row of tubercles 
and the orbit is studded with granules beneath the tomentum. 

The chelipeds of the male are massive; the arm is prismatic, 
bearing a subdistal tubercle on the upper surface; its inner surface 
is smooth. The upper and lower borders of this segment are fringed 
with hairs, the former is granulated beneath the hairs. The wrist 
bears two distal nodules; its upper surface is sparsely granulated 
and the inner surface is provided with a tüft of hairs. The palm 
bears two terminal nodules, which are thickly covered with granules, 
The upper and outer surfaces are studded with pearly granules, which 
Can be seen without dénudation, the inner surface of this segment is 
tufted with longish hairs. The proximal surface of the movable 
finger is also covered with pearly granules already mentioned. 

The anterior two pairs of the ambulatory legs are about equal 
in size. The meri of these legs are rather slender; their upper 
borders are studded with granules. The carpi hâve a tendency to be 
nodular at the distal end; the propodi and dactyli are unarmed. 
The third pair of the ambulatory legs are as stout as the anterior 
two pairs but are conspicuously shorter. The dactyli are large and 
talon-shaped, recurving uppn a stout lobe at the proximal end of 
the posterior border of the propodus. The fourth pair of legs are 
very slender and short, the dactyli being very small and twisted. 
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In both sexes, the abdomen bas a convexity along the middle 
line. The telson of the male is triangular in outline, that of the 
female is also triangular but much broader. 

The sternal sulci of the female are subparallel in the anterior 
halves; they terminate in a pair of a low oblong processes, which 
are widely separated from each other in the interval between the 
coxae of the first ambulatory legs. 

Material examined: 

Coast of Odawara, Sagami Bay, 1 9f 1 Aug. 1932. 

Onomiti M. B. S.. 6 d'd*, 1 9, Messrs. Taki and Kinosita. 

Nagasaki, 1 9 1 Mr. I. Kaneko. 

Measurements : Male from Onomiti, length of carapace in 
médian line 26.5 mm, width 28 mm. 

Habitat : Muddy bottoms, 30 to 100 métrés deep. 

Distribution: Japan (Sagami Bay, Kii Peninsula, Onomiti, 
Nagasaki), Hongkong, Siam, Ceylon, Coast of India, Persian Gulf, 
Queensland, Cape of Good Hope. 

3 Family DYNOMENIDAE Ortmann. 

Alcock 1899, p. 127; 1901, p. 34. 

Genus Dynomene Latreille. 

Alcock 1899, p. 133 ; 1901, p. 35. 

Key to the Japanese species of Dynomene, 

1. Carapace broader than long, régions are marked obliquely by the hairs of 

different length. Orbital margins are spinulated.. The five antero-lateral 
teath are acuminated at the tip D, hUpida. 

2. Carace semiglobose, longer than broad and the régions marked by trans- 

verse grooves. Orbital margins are smooth and en tire. The flve antero- 
lateral teeth are obtuse D, tanensia. 

1. Dynomene hispida Desmarest. PI. VIII, fig. 3. 

M. Edwards 1837, H.N.C. II, p. 180; Miers 1884, (Proc. Zool. Soc. London), 
p. 13 ; DE Man 1887, p. 408 ; Ortmann 1892, p. 543 ; Alcock 1901, p. 74 ; 
Rathbun 1911, p. 196 ; Ihle 1913, p. 92 (in list) ; Balss 1922, p. 105 
(name only) ; Yokoya 1933, p. 96, text-fig. 87. 

The carapace is moderately convex and thickly covered with 
stiff hairs, the régions are fairly well defined. It is distinctly broader 
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than long, the proportion of length to breadth being as 14 : 19. The 
front is broadly triangular, grooved in the middle line. The upper 
orbital margins are thick and oblique, bordered by two rows of stiff 
hairs ; the surface along these margins are deeply canaliculated. The 
posterior and lower margins of the orbits are spinulated, but the 
spinules are concealed by the hairs. The antero-lateral borders are 
eut into five spiniform teeth, the last of which is very small. 

The chelipeds are symmetrical; the ischium trigonal, the arm 
slightly longer than the ischium, its inner and lower surfaces are 
smooth but the upper border is covered with hairs, armed with a 
few Sharp granules. The wrist armed with a stout tooth at its 
internai angle ; the palm indistinctly granulated on the outer 
and upper surfaces, the granules are entirely concealed by rather 
long hairs ; the lower and inner surfaces of this segment are smooth 
and glabrous. The moving finger is much longer than the immovable 
finger; both are hollowed at the tips, their prehensile edges are armed 
with one or two indistinct teeth, which are partly concealed by a few 
tufts of hairs. 

The anterior three pairs of the ambulatory legs are equally very 
stout, the anterior borders of the arm, wrist and palm of these pairs 
are spinulated, but the spinules are entirely concealed by the marginal 
hairs. The last pair of the ambulatory legs is quite rudimentary, and 
is alone dorsal in position with the tips very minutely chelate. 

The abdomen of the male is not exceedingly narrow in relation 
to that of the female ; the telson of the male abdomen has the posterior 
margin triangular, but in the female it is obtusely rounded. 

Material examined : 

Okinosima in Tosa Bay, 3 ? 9. 3 cf d*, Prof. Kamohara. (In the Simoda 
M. B. S., there are also specimens from Hawaii- sent in exchange by 
Dr. Edmondson of the Bishop Muséum, Honolulu.) 

Measurements : Male from Tosa Bay, extreme length of carapace 
14 mm, width, between the fourth antero-lateral teeth, 19 mm. 

Habitat: Coral reefs or crevices of rock in 10 fathoms or so. 

Distribution: Japan (Kii Peninsula (Yokoya*), Tosa Bay 
(présent paper), Asizuri-Zaki and Tanegasima (Yokoya), Amami 


* Dr. Yokoya noted that'his specimen was characterized by much obtuse 
antero-lateral teeth; in his figure the fifth antero-lateral teeth are figured as 
quite rudimentary. Our spécimens belong to the typical form. 
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Ohsima (Ortmann)); Mauritius; New Caledonia; Sandwich Isls.; 
Salomon Isls.; Coetivy; Hawaii. 

2. Dynomene tanensis Yokoya. 

Yokoya 1933, p. 96, 38. 

After Yokoya, the carapace of this species is nearly semiglobose 
and proportionally longer than in the former species. The five 
antero-lateral teeth are very obtuse, while the orbital margins are 
smooth and entire. The upper surface of the carapace is marked by 
transeverse grooves. I hâve not yet had occasion to study this 
species. 

Distribution: East of Tanegasima, 219 métrés deep (Yokoya). 


4. Family HOMOLIDAE Henderson. 
Henderson 1888, p. 18 ; Alcock 1901, p. 69 ; Ihlb 1913, p. 62. 


Key to the Japanese généra of the family Homolidae. 

I. Carapace elongate-quadrangular or ovoid. Basal joint of eye-stalk usually 
very slightly longer than the terminal segment. Flagellum of antenna 
much longer than the carapace. 

1. Front dorsally compressed and bifid at tip. Preorbital spines not sensibly 

longer than the front. Second joint of antenna baving its antero- 
external angle produced to from a spine Homola, 

2. Front a simple cylindrical spine. Preorbital spine prominent. Second 

joint of antenna not produced or specially acute at the antero-external 

angle Homola {Parhomola), 

II. Carapace subquadrangular, basal joint of eye-stalk only slightly longer than 
the terminal segment. Flagellum of antenna much shorter than the 

carapace. Carapace and appendages are flattish Homolomannia, 

III. Carapace elongate-quadrangular or piriform. Basal joint of eye-stalk much 
longer than the terminal joint. Flagellum of antenna shorter than the 
carapace. 

1. Carapace elongate-quadrangular. Flagellum of antenna relatively long. 

Abdomen consists of seven distinct segments in both sexes 

Latreillopsis, 

2. Carapace pyriform, its anterior portion forming a long neck. Flagellum 

of antenna short. Fourth to sixth abdominal segments fused together. 
Latreillia» 
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Genus Homola Leach. 

ÂLCOCK 1899, p. 164; 1901, p. 61 ; Balss 1922, p. 111. 

1. Homola orientalis Henderson. PI. IX, fig. 1. 

Homola orientalis Henderson 1888, p. 19, pl. 2, 6g. 1 ; Doflein 1902, p. 
661, pl. 4, figs. 6-6. 

Homola andamanica Alcock 1899, p. 166; 1901, p. 61, pl. 4, fig. 20; Illus. 
Invest. Crus., pl. 40, fig. 1. 

Homola harhata orientalis, Doflein 1904, p. 14, pl. 5, figs. 4-5; Parisi 
1916, p. 109; Balss 1922, p. 111 ; Yokoya 1933, p. 99. 

Homola orientalis, Rathbun 1923, p. 143, pl. 37 ; Sakai 1936, p. 36, pl. 3, 
fig. 2 (coloured). 

The carapace is quadrilatéral, distinctly longer than broad; its 
upper surface somewhat flat and the régions fairly well defined, its 
latéral surfaces deep and vertical. The whole surface except the 
tips of the tubercles and spines are covered with short but stiff hairs. 
The front depressed and is on a lower plane, it is longitudinally 
grooved and bifid at tip. 

There are fifteen tubercles arranged symmetrically on the 
anterior surface of the carapace; of these, the two immediately 
behind the cervical grooves are most prominent and acuminate. 
There is a small but sharp tubercle behind each branchial groove and 
behind this a sériés of several small spinules. Inside and along 
this sériés of spinules, the linea homolica is distinct. The sub- 
orbital tooth is almost indistinct, but two small conical tubercles are 
found immediately behind it; the sub-hepatic région is armed with 
one strong and several small spiniform tubercles. 

The basal segment of the eye-stalk is very slender, the distal 
segment being short and quadrate, bearing a reniform cornea. The 
flagellum of the antenna is much longer than the carapace. The 
external maxillipeds are subpediform, the ischium and merus being 
slender and narrow. 

The chelipeds are stout and equal ; the upper and lower borders 
of the arm bear a row of sharp spinules. The upper and outer 
surfaces of the wrist are spinulated and’hairy, having a longitudinal 
groove on the upper surface. The palm unarmed, Angers not 
gaping and pigmented with light brown colouration. 
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The first three pairs of the ambulatory legs are subequal and 
compressed, the upper and lower borders of the meri are sharply 
spinulated, the posterior borders of the propodi and dactyli are 
also plumed with sharp spiniform bristles. 

The fourth pair of the ambulatory legs alone is short and dorsal 
in position; the merus has three or four spinules on the posterior 
border and a terminal spine on the anterior border. The dactylus 
is claw-shaped and closes against the proximal spinules of the pro- 
podus. The second abdominal segment has a médian spiniform 
tubercle. 

Material examined: 

Misaki, 2 9 9 » 1 d*, Mr. AoKi. 

Manazuru in Sagami Bay, 8 9 9, 6 d* d*, June 1936, “ M sago 
Between Ito and Batusima, 2 9 9 » 1 d*» June 1935» **Misago’\ 

Simoda, 2 9 9 , 3 cf cT, M. B. S. 

Mimase» Tosa Bay» 1 d, Mr. Mitihiro. 

Measurements : Male from Sagami Bay, length of carapace 
19 mm, width 16 mm. 

Habitat : Sandy or muddy bottoms, 80 to 300 métrés deep. 

Distribution: Japan (Sagami Bay, Izu Peninsula, Kii Peninsula 
(Yokoya), Tosa Bay), Philippine, Little Kei Isls., Sumatra, Anda- 
man Sea. 


Subgenus Parhomola WooD Mason. 

Alcock 1899, p. 166. 

Key to the Japanese species of Parhomola, 

1. A giant species» carapace measuring more than 120 mm long. Upper surface 

of carapace thickly covered with numercus sharp spinules. Meri of 
pereiopods covered with many spinules; chtlipedsof male very stout and 
longer than any of the ambulatory legs P. japonica, 

2. A species of medium size» carapace measuring less than 60 mm long. Upper 

surface of carapace armed with prominent spines of a symmetrical 
arrangement. Meri of pereiopods with a few spinules on both sides. 
Chelipeds of male not longer than the ambulatory legs P. majora, 

1. Homola (Parhomola) japonica Parisi. PI. III. 

Parhomola japonica Parisi 1915, p. 109, pl. 3. 

Parhomola cuvierit Balss 1921, p. 178 (nec. Risso). 
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Parhomola japonica Balss 1922, p. 111 ; Yokoya 1933, p. 99(nec. synonymy 
and distribution). 

Latreillopais hatvaiienaia Edmondson 1932, p. 6, pl. 1, text-fig. 1. 

Parhomola japonica, Sakai, 1936, p. 35, pl. 2 (coloured). 

A giant species, which is restricted to Japan and Hawaii. 

The carapace is ovate-subquadrilateral, well calcified, the upper 
surface is deeply sculptured and covered with numerous spinules, 
of which those toward the anterior and latéral borders are very promi- 
nent. On either side of the uro-gastric, cardiac and intestinal régions, 
the surface is wrinkled. The linea homolica is distinct, beginning 
from the orbit to the posterior margin of the carapace. 

The rostral horn is slender and short, projecting obliquely down- 
wards. The preorbital spines are very prominent, projecting oblique- 
ly upward and are armed with a spinule on the latéral border above 
middle. 

The spines on the latéral margins of the carapace, including 
those on the hepatic margins are very prominent and acuminate ; two 
or three on the subhepatic régions are also very strong. The basal 
segment of the eye-stalk is slender and cylindrical, slightly thicker 
at the base, the distal segment being very thick and quadrangular. 
The basal segment of the antenna bears a strong quadrangular 
process, which rests against the epistome. The external maxillipeds 
are very long and sub-pediform, each segment is thickly furnished 
with brown setae along the inner border. 

The abdomen of the male is distinctly seven-segmented, the 
first and second segments are very strongly constricted near the 
articulating line, the fourth to sixth segments are very broad; the 
terminal segment is elongate triangular. The chelipeds in the male 
are very strong and cylindrical ; ischium, arm and wrist are covered 
with spiniform tubercles; palm is also tuberculated near the base, 
but the remaining surface is smooth. 

The fingers are short, about half as long as the length of the 
palm, and are pigmented with deep black colouration. The anterior 
three pairs of the ambulatory legs are subequal, the meri are covered 
with spinules, of which those on the anterior border are strong, the 
anterior extremities of those segments are also armed with such a 
spine. The last pair of legs are reduced in size, but similar to the 
anterior pairs. The proppdus has a few strong spinules at the 
proximal end of the posterior extremity, the horny tip of the dactylus 
folded back against these spinules. 
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Material examined : Inatori, Izu Peninsula, 1 & , Mr. Taguti. 

Measurements : Length of carapace, 109 mm, width 92 mm, 
rostrum ? (broken off in the middle), cheliped 350 mm, third ambu- 
latory leg 336 mm, fourth ambulatory leg 175 mm. 

Habitat: Rocky bottom, 100 fathoms deep. 

Type locality: Oiso, Sagami Bay (PARISI). 

Distribution: Sagami Bay (Parisi, Balss) ; Izu Peninsula 
(Sakai) ; Tanegasima (Yokoya) ; Hawaii (Edmondson). 

2. Homola (Parhomola) majora (KUBO). PJ. IX, fig. 2. 

Latreillopsia major K UEO 1936, p. 63, PI. 17. 

The carapace is subquadrilateral, thickly covered with flat pave- 
ment of knobbed setae. The rostrum slender, about one fourth as long 
as the carapace proper and projects anteriorly from a lower plane. 
The supraorbital spines are very prominent and direct obliquely up- 
ward, armed with a branch on the outer border a little beyond the 
middle. 

The gastric région is armed with one médian spine and four 
anterior spines in transeverse arrangement; in front and in the 
rear of this médian spine, there are four tubercles, the two anterior 
are widely separated and the other two posterior are close together. 
The cardiac région is armed with two spinules arranged side by side ; 
the branchial région has 10 or 11 spines of an unequal size, of 
these, the marginal three are very prominent. There is a low pro- 
tubérance on the inner, posterior surface of this région near the 
intestinal région. The hepatic région is armed with five or six 
spines, of which the one at the upper anterior angle is the most 
prominent of ail the spines on the upper surface of the carapace. The 
latéral vertical surfaces of the carapace are armed with several sharp 
tubercles. The antero-external angle of the buccal cavern in also 
armed with a prominent spine. The suborbital spine is strong, it 
is followed by a spinule just at the outer side of the basal segment of 
the antenna. 

The eye-stalk is very slender and its terminal segment swollen, 
the cornea typically reniform. The antenna is very long, its extreme 
length exceeds that of the carapace; the second and third segments 
are unarmed. The external maxillipeds hâve the merus and ischium 
slender but they are soméwhat operculiform, as they are broader 
than the following segments. 
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There is a tubercle at the inner extremity of the ischium and also 
at the inner border of the merus. Both the antero-external angles 
of these two segments are produced. 

The abdomen seven-segmented in both sexes; the first four or 
five segments are provided with a médian spine respectively. The 
spine at the posterior border of the penultimate segment is very 
prominent in the male, but rudimentary in the female. 

The chelipeds are thin and slender, not exceeding the first three 
pairs of the ambulatory legs in length. The ischium is provided with 
a distal spine on the posterior border. The arm bears four spines on 
the posterior border. The wrist and palm are unarmed, the fingers 
are about two thirds as long as the palm and are pigmented with 
brown colouration. The first pair of the ambulatory legs is a little 
shorter than the following two pairs, which are subequal. In these 
three pairs, the upper borders of the coxa has a lamelliform projec- 
tion, which is again terminated in two or three processes. The 
ischium is armed with two or three spines. The anterior border of 
the merus bears four or five spines, of which the terminal one is most 
prominent, while the posterior border of this segment bears nine or 
ten small spines, some of which are very often rudimentary. The 
carpus and propodus are unarmed, the latter is about twice as long 
as the former and is furnished irregularly with long hairs. The 
dactylus is most strongly compressed, its anterior and posterior 
borders are furnished with a row of spiniform setae. The fourth pair 
of the ambulatory legs is distinctly shorter than the anterior three 
pairs. The ischium is armed with a médian spinule on the posterior 
border; the merius with a strong terminal spine on the anterior border 
but with no spines on both sides. The propodus is proximally very 
stout, armed with several slender spines at the proximal end of the 
posterior border, the tip of the dactylus fold back against these spines 
as usual. 

The first three pairs of the pereiopods hâve an epipodite on the 
coxa, so that I referred this species to Parhomola instead of Latreill- 
opsis of the original author. Latreülopsis and Latreillia are characte- 
rized by having no epipodite on any of the pereiopods. 

Material examined: 

Aziro, Izu Peninsula, 1 d*', 1 6 . The Aziro Primary School. 

Koyawata in Sagami Bay, one specimen, broken, sex unknown, Mr. Y. 

Yuzurihara. 
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Measurements : Male from Aziro, length of carapace in médian 
line 30 mm, width 26 mm, rostrum 6.5 mm, supraorbital spine 10.5 
mm, cheliped 74 mm, Ist ambulatory leg 106 mm, 2nd ambulatory 
leg 121 mm, 4th ambulatory leg 74 mm. 

Habitat : Muddy bottom, 100-200 métrés deep. 

Type locality: Kominato in Tokyo Bay (KUBO). 

Distribution: Tokyo Bay, Sagami Bay, Izu Peninsula. 


Genus HomoJomamiia IHLE. 

IHLE 1913, p. 74. 

The unique species of this genu.s, H. sibogae Ihle was originally 
reported from the East of Kei Lslands. In Japanese waters it seems 
not uncommon on muddy bottom of 50 to 100 fathoms deep. 

Homolomannia sibogae Ihle. Text-fig. 12. 

Ihle 1913, p. 74, pl. 3, figs. 16-18; Parisi 1916, p. 113, text-figs. 1 (mouth 
parts) and 2 (pleopod of the male); Balss 1922, p. 113; Sakaï 1936, p. 
36, pl. 3, fig, 1 (coloured). 

The whole surface of the body and appendages is thickly covered 
with a velvet-like tomentum. The carapace sub-quadrilateral, the 
upper surface is fairly well sculptured or wrinkled beneath the 
tomentum. The rostrum is very short, nearly one seventh as long as 
the rostrum and project almost horizontally. The hepatic régions are 
bulged, their external angles are terminated in a spine projecting 
obliquely outward and forward. The latéral borders of the branchial 
régions are convex. 

The eye-stalks hâve the proximal segments rather thick and very 
slightly longer than the distal segment, which is quadrangular and 
a little depressed, bearing a sub-reniform cornea. The antenna has 
the basal three segments very slender, its flagellum short, not ex- 
ceeding the total length of these three segments. 

The chelipeds are much slenderer than any of the ambulatory 
legs; the segments hâve neither spines nor teeth. The first pair of 
the ambulatory legs is a little .shorter than the next two pairs; the 
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Text-fig. 12. Homolomannia sibogae Ihle. 

, from Tosa Bay. (x^U.) 

merus, carpus, propodus and dactylus of these pairs are very flat 
and covered with velvet-like tomentum already mentioned. The 
fourth pair of legs are as stout as the anterior pairs but is exceedingly 
short. The proximal portion of the poster ior border of the propodus 
bears a strong process, against which the falcate dactylus is folded. 

The sternal sulci of the female are very short and widely 
separated from each other, terminating in a pair of low, laterally 
compressed protubérances in the interval between the coxae of the 
second ambulatory legs. 

Material examined : 

Manazuru in Sagarni Bay, 1 v , 1932, Mr. Tuyuki. 

Mimase, Tosa Bay, 1 v , 1 d*. Prof. Kamohara ; 1 9, 1 d*, Mr. Mitihiro. 

Measurements : Female from Tosa Bay, length of carapace 
29 mm, width of same 25 mm. 

Habitat: Found on a muddy bottom, 50 to 100 fathoms deep. 

Type locality: East of Kei Islands. (IHLE). 

Distribution: Japan (Sagarni Bay, Tosa Bay) and Kei Isls. 
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Genus Latreillopsia Henderson. 

Henderson 1888, p. 21; Alcock 1899, p. 166; 1901, p. 72; Edmondson 1932, 
p. 3. 


Key to the Japanese species of Latreillopsis, 

I. Supraorbital spines simple, widely divergent at their tips. Hepatic spines 
very long and Sharp. No other spines on the latéral border of the carapace, 
except the anterior branchial spine L. bispinosa. 

IL Supraorbital spines subparallel with each other, bearing one to three branches 
on the latéral border. There is a small spinule on the latéral border a 

little behind the anterior branchial spine, which is very sharp 

..L. laciniata. 


1. Latreillopsis bispinosa HENDERSON. PI. II, fig. 2. 

Henderson 1888, p. 22, pl. 2, fig. 3 ; Alcock 1899, p. 166 ; 1901, p. 73, pl. 

7, fig. 26; Doflein 1902, p. 650, pl. 4, figs. 3, 4; Ihle 1913, p. 77; 

Balss 1922, p. 116; Yokoya 1933, p. 103; Sakai 1934, p. 282, ; 1936, p. 

36, pl. 3, fig. 3 (coloured). 

The carapace quadrilatéral, the upper surface well sculptured 
and wrinkled. The gastric région bears three tubercles forming a 
triangle, one in the médian line and the others a little anterior. The 
urogastric région wrinkled or indistinctly tuberculated. The cardiac 
région is irregularly protubérant, culminating in two tubercles placed 
side by side or almost confluent. 

The linea homolica is distinct although its posterior half is in- 
distinct. The rostrum short and acuminate, directing obliquely down- 
ward. The supraorbital spines nearly twice as long as the rostrum, 
directing obliquely upward and slightly outward. The hepatic 
régions very swollen, standing like little wings and are armed with 
two spines, the upper one of which is much longer. The foremost 
part of the branchial régions is a little swollen, terminating in an 
obtuse spine. Eye-stalks are a little shorter than the preorbital spines, 
their basal segments are very long and slender and the distal segments 
enlarged, bearing a reniform cornea. 

The external maxillipeds hâve the ischium and merus operculi- 
form, having no spines at ail; the three terminal segments being 
very slender. 

The chelipeds and ambulatory legs are slender, cylindrical and 
smooth. The merus is sparsely hairy on both sides, having a strong 
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terminal spine on the anterior bordei**. The chela is very short, 
pigmented with brown colouration and is hardly as long as half 
of the length of the palm. 

The fourth pair of the ambuîatory legs is slender but longer 
than the chelipeds in both sexes, the propodus is specially enlarged 
at the base and is armed with several sharp spinules, against which 
the dactylus is folded. 

Material examined: 

Sagami Bay, at Manazuru, 6 9 9, 3 d* cf, Oct. 1932, Mr. Tüyuki. 

Kii Peninsula, Tatugahama, 1 Mr. Y. Kusb ; of[ Wakayama, 1 9, 1 d*, 
Mr. S. Sakagüti; Gobo, 1 9, 1 d*, Mr. Okamoto. 

Mimase, Tosa Bay, 2 9 9, 1 d*, Prof. Kamohara ; 1 9, 1 9> Mr. Mitihiro. 

Nagasaki, 1 9, 1 d*, Mr. I. Kaneko. 

Measurements : Male from Nagasaki, length of carapace 
13.6 mm, width 12.2 mm, rostrum 3.6 mm, preorbital spine 6.6 mm, 
cheliped 36 mm, 2nd ambuîatory leg 78 mm, last ambuîatory leg 
44 mm. 

Habitat : Found on a muddy bottom, 30 to 100 fathoms deep. 

Type locality: Zebu, Philippine (Henderson). 

Distribution: Japan (Sagami Bay, Kii peninsula, Tosa Bay, 
Bungo strait (Yokoya), Nagasaki); Philippine; Andaman (Al- 
COCK) ; Kei Isls. (Ihle). 

2. LatreiUopsis laciniata sp. nov. PI. II, fig. 3; text-fig. 12. 

This new species differs from L. bispinosa only in the following 
few points: — 

1. The carapace is relatively narrower and longer than in 
bispinosa, the ratio between width and length being 1: 1.24; while 
in bispinosa it is 1: 1.11. 

2. The rostral horn is relatively shorter, it never exceeds one 
eighth the extreme length of the carapace. 

3. The preorbital spines are less divergent than those of bis- 
pinosa, having two or three sharp branches on the outer border. 

4. The hepatic régions are strongly produced, having one strong 
dorsal spine and three smaller ventral spinules, the former is much 
obtuse. There are two spinules on the latéral border of the carapace 
behind the hepatic lobe, the posterior one is much smaller. 
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5. Life colours of these two species resemble each other, but 
the type of the new species has the carapace and legs minutely flecked 
with red on yellowish ground. 




b 


a 

Text-fig. 13. Laireillopsis laciniata sp. nov. 
a. Outline of carapace of holotype. b. Chela of para type, 
(a, x3 6; b, x3.2.) 


Material examined: 

Simoda, male holotype, Oct. 1933. 

Off Wakayama, male paratype, Mr. S. Sakagüti. 

Measurements : Holotype, length of carapace 8 mm, width 6 mm, 
rostrum 1 mm, preorbital spine 4 mm, chelipeds 21 mm, Ist ambu- 
latory leg 40 mm, last ambulatory leg 25 mm. 

Paratype, length of carapace 13.4 mm, width 10 mm, rostrum 
1.5 mm, preorbital spine 5.8 mm. 

Habitat : Rocky shore, 15 fathoms deep. 


Genus Latreillia Roux. 

Alcock 1898, p. 167; 1901, p. 70; Balss 1922, p. 144. 

This genus comprises only four species, viz. 

L. elegam Roux North Atlantic and Mediterranean Seas. 

L. anstraliensis Henderson Australia. 

L. phcUangium DE Ha AN Japan, endemîc. 

L. valida DE Haan Japan, Indfan Océan. 
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The two Japanese species are distinguished as follows: — 

1. Supraorbital splnes usually with three accessory spinales. The fourth ambu- 

latory legs are subchelate L. phalangium, 

2. Supraorbital spines simple. The fourth ambulatory legs are not chelate, the 

propodi being long and plumed on both sides and the dactyli very short 
and straight L. valiad. 

1. Latreiüia phalangium DE Haan. PI. IV, fig. 1. 

De Haan F. J. C. p. 108, pl. 30, fig. 2; Adams & White 1850, p. 5; Ort- 
MANN 1892, p. 642, pl. 26, fig. 2 ; Doflein 1902, p. 649 ; PARisi 1915, 
p. 116 ; Balss 1922, p. 114 ; Urita 1926, p. 2 ; Yokoya 1933, p. 100 ; 
Sakai 1934, p. 282; 1936, p. 37, pl. 4 (coloured). 

The carapace is elongate-pyriform, the anterior portion pro- 
longed to form a long neck and the branchial régions do not perfectly 
cover the basal joints of the walking legs. In the médian line of 
the carapace, there is a spine a little behind the middle of the neck. 
The cardiac région is protubérant but with neither tubercle nor 
spine. There is no linea homolica on either side of the carapace. 
The latéral borders of the carapace hâve a submedian spine. There 
is a conspicuous spine on the hepatic région near the antero-external 
corner of the buccal frame. 

The rostral spine is very slender and acuminate. The preorbital 
spines are very long and widely divergent, usually having three 
accessory spinules: the first or proximal one is on the ventral side, 
the second on the outer border and the third on the upper surface. 

The eye-stalks are distinctly shorter than the preorbital spine; 
their basal segment is very long and slender, while the distal 
segment is short and enlarged, bearing a reniform cornea. The 
external maxillipeds are subpediform, the merus is armed with a 
strong spine on the external surface. 

The chelipeds are shorter than the anterior three pairs of the 
ambulatory legs. The arm spinulated ; the wrist slender and 
smooth; the palm swollen and the chelae compressed, the prehensile 
edges of the fingers are entire and not gaping. 

The anterior three pairs of the ambulatory legs are subequal; 
the merus armed with numerous spines, of which the terminal one 
on the anterior border is most prominent, while those on the posterior 
border are smaller. The carpus unarmed, the porpodus enlarged at 
the end and furnished with a few distal spinules on the posterior 
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border. The dactylus is very indistinctly falcate at the tip. The 
merus of the last ambulatory legs is armed with strong spines on the 
posterior border, the carpus unarmed, the propodus much shorter 
than the carpus and is enlarged near the apex, which is furnished 
with a few strong setae, against which the short but falciform dactylus 
is folded. 

The abdomen of the male consista of seven distinct terga; that 
of the female of five, the fourth to sixth terga being fused together. 
The first three terga of the female abdomen hâve a médian spinule, 
the third being most prominent and acute; in the case of the male 
abdomen, they hâve none. There is an additional spine on either 
side of the fourth and fifth terga of the female abdomen. 

Material examined: 

In the Simoda M. B. S. are many specimens from Tokyo Bay, 
Sagami Bay, Simoda, Ise Bay, Kii-peninsula and Nagasaki. 

Measurements : Male from Tokyo Bay, length of carapace 
12 mm, width 8 mm, rostrum 2 mm, preorbital spine 6 mm, cheliped 
50 mm, first ambulatory leg 82 mm, last ambulatory leg 37 mm. 

Habitat: Found on sandy or muddy bottoms, 50 to 300 métrés 
deep. 

Distribution: Japan, endemic. After Yokoya, this species 
ranges from Aomori Bay to Kyusyu. 

2. Latreülia valida DE Haan. PL IV, fig. 2. 

De Haan F. J. C. p. 107, pi. 30, fig. 1 ; Doflein 1902, p. 649 ; Ratubun 1902, 
p. 32; Ihle 1913, p. 81; Balss 1922, p. 114; Yokoya 1933, p. 102; 
Sakai 1934, p. 282; 1936, p. 37, pl. 6 (coloured). 

Syn. : Latreillia pennifera Alcock 1899, p. 168; 1901, p. 71, pl. 7, fig. 27; 
Rathbun 1911, p. 196 ; Ihle 1913, p. 82. 

This species can easily be distinguished from the former species 
in the following sériés of characters: 

1. The carapace has no other spines except one in the médian 
line of the ‘'neck'L The hepatic régions hâve a strong bulge and 
the cardiac région is indistinctly trituberculated. 

2. The preorbital spines are relatively shorter and hâve no 
accessory spinules. The eye-stalks are nearly as long as the pre- 
orbital spines. 
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3. The chelipeds and ambulatory legs are elegantly cross-banded 
with red and white. The fourth ambulatory legs are not chelate; 
the propodi are plumed on both sides, resembling the vane of a 
feather; the dactyli are extremely short. 

4. The first two terga of the male abdomen hâve a médian spine, 
while in the case of the female, the third tergum also bears a médian 
prominent spine; beside these, the fourth tergum of the female has 
a Sharp spine on either side. 

Material examined: 

In the Simoda M. B. S. are many specimens from Tokyo Bay, 
Sagami Bay, Simoda, Ise Bay, Kü Peninsula, and Tosa Bay. 

Measurements: Male from Sagami Bay, length of carapace 16 
mm, width 11.5 mm, rostrum 3 mm, preorbital spine 4.5 mm, cheliped 
77 mm, first ambulatory leg 137 mm, last ambulatory leg 88 mm. 

Habitat : Found on sandy or muddy bottoms, 50 to 250 métrés 
deep. 

Distribution; Japan (South of Tokyo Bay to Kyusyu; on the 
continental side, this species ranges northward to Niigata (YoKO- 
YA) ) ; Philippine (Balss) ; Saya de Malha, Seychelles (Rathbun) ; 
Kei Isls. (Ihle) ; Bay of Bengal, Bay of Martaban, Mergui Archi- 
pelago (Alcock). 


IV. Remarks on habitat^ habit and distribution 

The members of the Subtribe DROMIACEA found in Japanese 
waters number 34 species and two subspecies in ail, distributed among 
14 généra and four families ; of these five species and two subspecies 
were referred to as new to science and together with the other five 
species, are recognized to be endemic to Japan. 

They are ail marine; we can find neither fresh water nor even 
estuarine members. Of the four families comprised in this subtribe, 
Homolodromiidae and Homolidae are mostly deep water inhabitants, 
while in Dromiidae and Dynomenidae, some are pecular to a showl 
water but some descend to a considérable depth. As a characteristic 
for the littoral inhabitants^ their habitat is restricted to hard beaches, 
namely to rocky or stony shores; none of them inhabit the shifting 
beaches, namely on muddy or sandy shores. As the depth increases, 


[Sc. Rep. T.B.D. Sect. B. 



Studies on the Crabs of Japan 


59 


the rocky, sandy or muddy grounds are équivalent for each peculiar 
inhabitant. 

It is one of the most important characters of Dromiacea that one 
or both of the posterior pairs of feet are reduced in size and chelate, 
deviating to the dorsal side. For the most part, the members of the 
family Dromiidae are in the habit of carrying on their back a mass 
of compound Ascidians or shore sponges with the aid of these reduced 
or prehensile legs. 

It is generally noticed that the crab does. not confine its choice 
to a definite animal to carry. For the purpose of making sure of 
this habit, the author reared a number of Petalomera fukuii mihi 
in captivity. This species is very common on the rocky or stony 
beaches in the vicinity of Simoda and its partner is almost always 
confined to Botrylloides or Reniella of varions colourations. The 
data of this experiment shows, though vaguely, that the crab select 
the partner animais by chance; the kinds or colourations of the 
partner animais seem not to be connected with the taste of the crab. 

The distribution of the Japanese species of Dromiacea is summa- 
rized in the following table : — 
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Foreign coantries. 


Australia, New Zealand. 



Funafuti. 

Hongkong. 


Hongkong, Siam, India, 
Ceylon, Persian Gulf, Cape 
of Good Hope, Queensland. 
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PLATE 1 



Explanation of the Plate I 

Fig. 1. Cryptodromia areolata Ihle. ç from Sagami Bay, x4.6. 

Fig. 2. Petalomera fukuii sp. nov. Type d*, x2.6. 

Fig. 3. Petalomera granulata Stimpson. d* from Tokyo Bay, xl. 
Fig. 4. Petalomera wihoni (Fulton & Grant), cf from Simoda, xl. 





PLATE II 



Explanation of the Plate 11 


Fig. 1. Petalomera atypica sp. nov. Type d*, x4.6. 

Fig. 2. Latreillopsis bispinosa Henderson. d from Sagami Bay, Xl. 
Fig. 3. Latreillopsis laciniata sp. nov. Type d, xl.8. 





PLATE III 



Explanation o£ the Plate 111 

Homola (Parhomola) japonica Parisi. d from Izu Peninsula, xl/3. 





PLATE IV 



Explanation of the Plate IV 

Fig. 1. Latreillia phalangium DE Haan. d' from Sîmoda» xl 
Fig. 2. Latreillia valida DE Haan. from Sagami Bay, xVs 
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PLATE V 



Explanation of the Plate V 


Fig. 1. Dromia dehaani Rathbun. d* from Sagami Bay, x2/3. 

Fig. 2. Dromidiopsia dormia (Linnaeus). c? from Seto M. B. L., xl/2. 





PLATE VI 



Explanation of the Plate VI 

Fig. 1. Dromia intermedia Laurie. e from Tokyo Bay, xl. 

Fig. 2. Dromidia unidentata (RÜPPELL). d* from Kii Peninsula, Xl. 

Fig. 3. Cryptodromia tuberculata Stimpson. d from Seto M. B. L., x3.1. 
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PLATE VII 



Explanation of the Plate VII 

Fig. 1. Cryptodromia tumida typica (Stimpson). 9 from Wakayama, x6. 
Fig. 2. Cryptodromia canaliculata Stimpson. d* from Wakayama, x6.5. 
Fig. 3. Cryptodromia hullifera Alcock. <f from Kii Peninsula, x2.7. 





PLATE VIII 



Explanation of the Plate VIII 

Fig. 1. Petalomera japonica (Henderson). cT from Tokyo Bay, xl.5. 

Fig. 2. Conchoecetea artifidosua (Fabricius). cT from Onomiti M. B. S., xl. 
Fig. 3. Dynomene hiapida Desmarest. cf from Tosa Bay, x2. 





PLATE IX 



Explanation of the Plate IX 

Fig. 1. Homola orientalis Hendebson. d from Sagami Bay, xl.2. 
Fig. 2. Homola (Parhomola) majora (Kubo). d* from Aziro, x4/5. 










